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: T be Deſcription pay Te 


OF THE 


CARPENTERS-RULE :* 
Together with the uſe of the 


LINE of NUMBERS 
( 1nſcribed thereos ) 

In Arithmatick and Geometry. 1 
And the Application thereof ro the 
Meaſuitng of Superficres and Sottds , 
Gaging of Veſſels, /rlitary Orders, 
Interelt and Annuities ; with Tables; 
of Reduction, &c. '$ 
To which is added, i 

The Uſe of a (portable) Geometrical $ un-diat,Þ 
with a Nodurnal on the backſide, for the! 
exact and ready finding the hour of the DayV 


and Night ; And orhec Mathemarical reply 
clafions. 


? Alſo of a Univerſal-Dial for the 


Uſe of Seamer or others.  - 
2! With the Uſe. of a Sliding of Glaje: 5-Rule-Þ s 
and Mr. 7hite's Rule for Solid hates, 


EDT IIs - pens. 


X:$ 
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16 collefted and Fitted to the Meaneſt 6a / 
By J. Browne, =. "Y L, 


"2 

My | CY _— 
M9 London, Printed by .G. for 11oliam Fiſt | 
" ar the Poſtern-gate neer TOWGt-bilby 16 —_ 
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; To the Reader. 


. 


3 Courtccus Reaicr, whomſocyer thou art ; 


Shall intrect thee to take 19 200d 
part thrs Colleftion of The Lies of 
the Line of Numbers, commonly 
called (or beſt known to Artificers 

Ly the name of ) Cinier's Line; [ 
« write it not 4s arewthing, but rathcr 
d as a rencuvation of an old 071 3 and the 
great motive that provoked and ſired 

me up toit t5 this: I makaro and ſell- 
| ing Rules with Cunter's Line on 
| them,many a one wonld ſay tome How 
| ſhall I come to know the' uſe of this 
| Line ? [ reply, that in Mr.Cunmier's 
1 Book there the Uſe 7s ſet firth, but le- 
| cawſe of the obſcurity of the Ir ſrufti- 
' onus there, as tothe reading of the Line; 
. and alſo the dearneſs of the Fouk, many 
| 4 one that would gladly learn, ore de- 
terred from taking pairs therein , leſt 
' they ſhould ſpend time and 1 to no Jur- 
' priſe; and alſo for want of caſes fit to 
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To the Reader, 


a 
— 


their. purpoſe, they are apt tothinkit 
2s to no prrpoſe : Therefore that 1 *, 
might be as an ABCdarian to the Is- 
ſtrumental way of working , being the *1 
woſt proper for Mechanck Men, ſuch | 
& Carpenters, Joyners, Maſons, 
Bricklayers, and the likg; which for 
the moſt part are ignorant of Arith- | 
matick, ; and that knowledge might | 
be increaſed any way, 1 thought it con- \ * 
Pement , and maks ns doubt of a good | © 
benefit to accrue thereby, to them whoſe + | 
capacities and purſes 1n theſe Cruical | | 
times cannot well reach to other more \, | 
&rfficult , and dear Authors : I ſhall} . 
ot much Apologiſe for my ſelf, as to» 
ſtyle &r manner of writing (being like) a 
my ſelf, ) what it #5 I beſeech you ac-| 
cept in as good part as 1t was offered «| $ 
4 might have implored the aid of ſome \p 
more abler Pen,but 1 th:«ght Mecha- |S 
nick men beſt underſtand them of their |f} 
own profeſſion , in this aud other Diſ-t! 
courſes, becauſe they are men of the|a; 
ſame ſtature in knowledge and expreſ-|f- 

__ . fons« yo 


: To the Reader. 
: frons, Poſſibly it may provoke ſome to 


a more accarate and univerſal Trea- 
 *tiſe : Inthe mean time take this as 4 


\ Harbinger , till that come. And be- 
' ng apt ro think, that Ship-carpenters 
or Sea- faring men maylightof it, T 


have added is the concluſion( as an Ap- 
pendix)) the Uſe of aperticular and 
* Univerſal Sun-dial ; alſo of a No- 


' urnal, or Star-dial; by which the 


: hour of the Day aud Night may be 


: bad in all places of the North latitule, 
A from I degree to 66.30, where the day 


Artificial i5 24 hours long : In all 
which 1 have laboured after b-evity 
aud plainneſs,as much as may be: Aid 


| to the end yon may learn to kaow the 


—"_— 


| Stars, I have been at the charge to 
print a Paper with all the principal 
{Stars 1a the Northern H:miſphere \ 
{from the Pole to the EquinoRtial , ſo 
that you wy take any 1n that compaſs, 
fand they t 

for the South Hemiſphere. So 1 wiſh 


at pleaſe may do the like 
nou may reap much profit thereby , 
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To the Reader, 


Tx 
aud remain will ug to ſerve you tn? 
what [ Mz TY, 
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At the Sphere and J Bt- 
Dial in the ercat | 
* Minories, Lo 2d, 
65. 
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(OR AR AAR, 


- The Deſcription and Uſe of 
_. the Carpenters-PJain- 
Rule a5 it 74 HOY made. 


—— Arm 


CHAP<L 


\ Thought 200d. 
tw add "th! $ 
| d | Chapter for 
the faks of 
ſome, poſſibly, 
youn? begin- 
ners;and them. 
that wouldnot: 
2 19norant altogether 1n the way of 
Meaturing therewith though they 
may ſeldom have occaſion of it-; and. 
| alſo knowing that they that have the. 
1 moſt knowledge once had little -e- 
1nough : And farther, I find by exte- 
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rience, that many there be that can * 
meaſure by the Plain Rule that can- 
not uſe the Line of Numbers ; and / 
ſome alſo know not the uſe of the+ 
plain Rule neither : For theſe Reaſons : 
I have added this Chapter of The De- * 
ſcription aud uſe of the Carpenters- 
Plain-rule. | 
It is call'd a Carpenters Ry'e,(rather.' 
then a Joyners, Brick/ayerr, Maſons, ' 
Glaſiers , of the like) I ſuppoſe , be- : 
cauſe they find the moſt ab;olute ne- 
effity of itin their way., for they. 
have as much or more occaſion to 
uſe it than moſt other Trades, though | 
' the ſame Rule mult meaſure all kind # 
of Superficies and Solids, which two ? 
| Meaſures meaſure every viſible ſub- 
ſtanc2 which is to bz meaſured. And 
Itis uſually made of Box or Holly , 
24 Inches in length, and commonly | 
an Inch and half,or an Inch and quar- 
ter in breadth; and of thicknels at | 
pleaſure ; and on the one ide it is | 
divided into 24 equal Inches, accor- | 
ding to the Standa:d at Gwitd-ball | 
| London; | 


ESE We - 
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Loudon ; and every one of thoſe 24 
Inches is divided into eicht parts, 


; thatis, Halſs, Quartets, "and Half- 
- quarters; and the Half-inches are 


known from the Quarters,and Qiar- 
ters from the Half-quatters, by ſhort, 
longer, and longeſt ſtrokes ; "ah at 
every. whole Inch is ſet figures , pro- 
ceeding from 1 to 24, from the rieht 
hind toward the lefr, and theſe parts 
and figures are on both edges of one 
ide of the Rule both wy ays numbred, 

to the intent that howloever you hold 
the Rule you have the right end to 
meaſure from, provided you have the 
r12ht fide, 

"On the other fide you have the 
Lines of Timber and Board- meaſure. 
The Timber-meaſurz 1s that which 
bevins at 8 anda half, thit is, when 
the figures of the Timber-line ſand 
upright to you, then I ſay it begins at 
the left endat 8 and 4, and proceeds 
to 36 Within an Inch and 3of an Inch 
of theend. Alſo of the beginning 
end of the Line of Tim-ber-meaſure 
As 


is a Tabl2 of figures, waich contains 
the quantity of th2 Under-rgealure 
irom 022 Inch ſquare to eight Inches 
ſquare, for the figure 9 com2s upon 


thz Rule, as you may ſee neer to 8 in 


the Table. 

On or next the other edge, and 
ſame hde you have theLine of "Board- 
m-aiure, and yvhen thoſe figures ſtand 
upcight , yotd | have 6 at the left or 

eainn'ngend,and 36-at the other (or 
richer) end , juit 4 Inches of the end 
unlels it b2 divided up to 100, then 
it 1$ nigh an inch and half of the end, 
This Linz hath allo h's Table of 
Linder-meaſure at the beginning end, 
and begins at 1 and goes to 6: m and 
then th: diviſions on the Rule do 
ſupply all the re{t ro 200. Thus mach 
for Deicription : Now for Ute, 

The Inches are to meaſure the 
length or breadth of any Superficies 
or 5ollid oven, and the manner of 


doing 1t w-re ſuperfluous to ſpeak of. | 
or once to mention , bein not only ; 


eae, buteven nxtural to eve ery man, 


for } 


i RS 


OO nem ag ct IE, 


te EO E a tB-2to 26 FC 
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| Superficial or Board-meaſure. 


: th2 Linz of Board-meaſure, and keep 


<H* PS OL. LW EC 
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« for holding the Rule in the left hand; 


| thing to be meaſured, you have your 


 eiven, to find how- much in lzngch 
makes a Square Foot, ( or 1s equal to 


CSF 
and applying 1t to the board or any 


deſire : But now for the ule of thz 
other fid2, I ſhall ſhew 1t 1n two og 
three examples in each meaſure that 
is Superficial or: Solid, And fiilt ia 


Example the firſt. 
The breadth of any Superficies (as 
Board, or Glaſs, or the like ) being 


72 inches broad, and 12 Iaches lors 
for ſo much 1s a true Foot Supe:rte- 
Ctal.) | 
To do this, look for the number.o£ 
Inches your Superticies 1s broad in 


your finger there, and right againſt ir 
6n the Inches fide you have the num - 
ver of inches that goes to make vp a 
Foot of Board or Glaſs, or ary Super- 
ficies,Suppole I have a peice 8 Irchts 
broad, How many Inches make a 
Foot 2-1 look. for 8 on the Board- | 
Mea 


Ween 


+. 288 


> ——— Ne EINE — 


mea;vre, and juſt agairſt my finger Þ 


(being let to -8) on the Inch (ide, I 


find 18 , and {o many Inches long at 
that breadth goes to make a Foot Su- | 
perhicial. } 

Again, ſuppoſe it had been 18 In- * 
ches broad, then I find 8 Inches 1n / 


. } 

length,. to make a Foot ſuperficial ; | 
o& 

: 


butif 36 Inches broad,then 4 Inches 
19 length makes a Foot. 


Or you may doit more eahier thus: j 
Take your Rule and hold itin your 5 


left hand, and apply it to the breadth © 


ot:your Board orGlais,making the end; 
that 1s next 36 even With one edge : 
of the Board or Glaſs, and the 0-: 
ther edze of th2 Board ſheweth how! 
many Inches or Quarters of an Inch 
20es to make a Foot of the Board or: 
Glaſs. This is but the converſe of 
the former and nzeds no example, for 
laying the Pule to it, and looking on 
the Board-meaſure you have your! 
efre. | 
Or elſe you may do thus in all; 
Narrow Peices under & Inches broad, 


MR CW 


©, "Mile: 


EY") 


| As ſuppole 3; double 3* it makes 
\ 6:., thenll ay, that twice thz length 
: from 64.to the end of the Rule (hall 
make a foot Superficial, or ſo much 
5 1n length makes a foor, 


| Example the ſecond. 

A Superficies of any kength and 
breadth to find the Content , that is, 
how many Foot there is in it, 

' Having found the breadth,and how 
much makes one Foot, turn that over 
as many times as you can, for ſo many = 
Foot 1s there in that Superficies : But 
if 1t be a great breadth, then you may 
| turnitover two or three times, and 
then take that together, and ſo ſay 
2,4z6,8,10, &Fc.0r 3,6, 9, 12,15, 
I8, 21, andtill you come to thz end 
4 of the Superticies, Note that the 
three ſhort Rrokes between figure and 
nj ficure, are the Quarters ; as thns, 8 
! anda quatrter,8 anJ a half, &and three - 
| quarters,then 9,c. till you come to 
ll! 30,and then 3o anda half,z1,c. to 
\ 36, And if it be divided any fur- 
ther, / 
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ter, it is to whole Inches only to * 
I 00, 
The uſe of the Table at the beginning 

end of the Board-meaſure. 1 

Firlt you have five ranks of fieures, '! 
the firſt or uppermoſt is the number + 
of inches that any Superfictes is broad, 
and the other 4 are Feet, and Inches , 
and parts of an Inch that goes to 
make up a Foot of Superficial mea- 
ſure : As for examplz, at 5 Inches, 
broad you mult have 2 Foot, 4 Inches, {| 
and 4 Fifrhs-of an Inch more, that is, | 
| 4 partsof5,, the Inchbeing divided 
| into 5 parts; ut where you have but 
| two figures beſide the uppermoſt, and 
Ciph2rs in the reſt, you muſt read it 
thus., At two Inches broad you mutt 
have {ix Foot in length, no Inches no 
parts. 

Thus much for the - Uſe 'of the 
Linz of Superficial or Board-mea- + 
ſure. 

Thellſe of the Line of (Solud) a 

Timber-meaſare. 

Th: ue of this Line 1s much like | 


: OE «paſt 


. 
a oc 
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42 ftorm2r : For firſt you muſt [earn 
how much your pi2ce 1s ſquare, and 
thzn look for the ſame n1mber on the 
| Linz of Tim5er-meaſure , and th2 
tpace from tn2nce to the end of the 
Rule is th2 true length at that ſquare- 
nz(s, to mak? a Foot of Timber. 
| Example. 

I have a peice that is 9 Inches 
{quare, I look for 9 onthe Linz of 
 Timbzr-mzalure, and then I ſay the 
; ſpace from 9 to th2 end of the Rule 
is the true length to make a Foot of 
Timber, and it- is nezr 21 Inches , 
: 3 etgnts of an Inch. 

* Agun, ſuppoſe it were 24 Inches 
ſquare, then [ find 3 Inches 1n leneth 
' makes a Foot, for (0 I find 3 Inches 
on the other fade, jult againſt 24 : But 
if 1t were (mall Timber, as under 9 
- , Inches ſquare, then you-mult ſeek the 
+ ſquare in the upper rank in th2 Table, 
419 right under you have the Feet 
| Inches, andparts that go to make a 
; Foot ſquare, as was in th2 Table of 
: | Board-meaſure, As ſuppoſe 7 Inches _ 


or =» 


- 
_— 
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ſquare, then you mult ſeek the {quare 4 
in the upper rankin the Table, and ' 
rivht under you have the Feet Inches, 
and parts that go to make a Foot | 
ſquare, as was in the Table of Board- | 
meaſure. As ſuppoſe 7 Inches ſquare, | 
I find in the Table 2 Foot 1 1 Inches, 
and 2 ſevenths of an Inch, divided 
into 7 parts, and 8 you find only 2 * 
Foot, 3 Inches---o parts, and ſo for 
the relt. 

But if a peice be not jutt ſquare but 
broader at one fide than the other, 
then the uſual way 1s to adde them 
both together, and to take half for the | 
ſquare; :but it they differ much then 
this way will be very erroneous, and | 
therefore I refer you to the following | 
Rules : But if it be round Timber, 
then take a ſtring and gtrt it about, þ 
and the fourth part of this is uſually | by 
allowed for the fid of the ſquare,and * la 
then you deal with it as if it were Ja} A A 


4 A kk e=&yS FP y.ic Oo, oO S 


ſquare. 
Thus much for the Uſe off the Car- 
penters plain cul2. : 


| ws 7 
q Thave alſo added a Table for the 
| Under-meaſure for Timber & Board 
| to Inches and Quarters; and the uſe 
: 1s thus : Look on the left fide for the 
number of Inches and Quarters, your 
| Timber 1s ſquare, or your Boardis | 
| broad , and right againſt it you have 
| the Feet, Inchzs, tenth part of an 
| Inch, and tenth of a tenth ( or hun- 
| dredth part of an Inch) thit goeth to 
| Make a Foot of Timber or Board, 
Example. 
| A piece of Timber 3 Inches 1 quar= 
F. Inch. 10. 100, 
| ter ſquare will have x3 75-19 
| parts to make a Foot. Anda Board 


3 Inches and a quarter broad muſt 
F, Inth, 10.100. 
' have 3 8. 3 © in length to make 


| a Foot, and ſo of the reſt, asis plain 
1 | by the Table , and nez ds no further 
| cxplication, bzing common to moſt! 
| Arcificers. | 
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Not? alio, that th's Tabl2 or any 


ſmaller pare of undec-meaſure may 
| be ſupplyed by the diviſions of the 
| board an] 'timb:r-m2alure only as 


t1:15; Doudls the inches and parts of 
breadth for board-meaſure ,: or of 


ſquares for timber-meaſure ; and ſeck 


*1cin the Lines of board or timÞer- 


; | m :aſure,and count twice from thnce 
$10 th2 rules end for board or 4 times 


| for timber, an] that (hall be th2 true 
length that makes-a foot of Doard « or 
timber, 

Example. 
At 4 inches and ſquare or broad 47 
doubl:d is 9. then look for y on the 


4 
Oo 
0 
4 
J 
z 
0 
- | board meaſure , and two times from 
Z ; 
_ 
I 
F 
1 
; 
5 
> 
; 
J 


tzznce to the end (hall make a foot of 
board, 

Or look for 9 on the Linz of t'm- 
ber-meaſure,and 4 times from thence 
tothe end of the Rule ſhall be the 
true length to make a foot of timber 
at4 inches ; ſquare. 

But if it bz fo ſmall a peice that 


Iwvhen it 1s doubled the numbe? is not_ 


on 


. make a foot of timber at 2 | 
But 1f twice doubling will not &o ,}| 


[14] 


on the divided part of the ruſe ; then * ; 


double it again , and count 4. times! L 
for board meaſu: re , and 16 times for * 


timber. 
| Example. 

At. 2 Inches and halt a quarter 
broad, or ſquare , that doubledis 4 5, 
which i 1s not on the rule, therefore [3 
double it again, ſaying, 4; and 45; is 
e > Which 1s on the rule; then for. 
board count 4.times from $ = on the. 


board. mea{ure to the upper end by 36. 
to make a foot of board at 22 broad :; 
times from 


And for timber count 15 
8- neer the beginning of timber mea- 
ſure which will be neer 32 foot to 


then double again, and count $ times 
for board, and 64 times for timber, 
28 in the Table you may ſee waich 
will be very ſlenJer timber, 


The 


= ſquare: | 


| eutotttatateh 


; 'Th Deſcription and Uſe of 
the Line of Nnmbers , 
( commonly called Gun- 
ter's Line. ) In Ariths 
metick, and Geometry , 
and Gaging of V Yeu . 
Oc. 
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- | The defiaition and deſcription of the 
| Line of Numbers, ana Numeras 
1107 thereon. 


me py. n OY CY UY TW; ys 


Logarithmes contrived on a Ru- 
ler, and the ſeveral ranks of figures in 
the Loearithmes are here expreſs dby 
ſhort, and longer, ahd longeſt divi- 
fions ; and they are ſo contrived in 
/ proportion 0 one toanother, that as the 
Logas 


| PHE Line of Numbers is only the 
pL 
1 


CU 


Legaruhmes S adding tooether, and | 


ſubltraQing one from another pro- * 
duce the queſs ta, ſo here, by turving | 


a pair of Compaſſes forward or back- 


ward, according to due orcer, from 
cne point to another, Goth allo bring © 


out the.queſita in hke manner. 
For the length of this Line of 


Numbers, know, that the longer it is | 


the better it is, and for that purpoſe 
It hath been contrived ſeveral ways, - 
as firſt ihtd a Rule.of two Foot tong, . 
and three Foot long by Mr. Ganter, 


and I ſuppoſe it was therefore called} 


Gunter's Line, Then that Line dou- 
bled cr laid ſo: together , that ycu 
might work either richt On, Or Croſs 
from one to another by Mr.#indgate 
afterwards projeQed in a Circle , by 
Mr. Onghtred, and allo to flide one 
by another, by the ſame Author; and 
lit of all pxrojzeQed (and that beſt of 
all hitherto , for largereſs, and con- 
ſequently for ex2Qnels ) Into a Ser- 
pentine, or winding circular Line, of 
5,0T 10,0r 20 turns, or More or leſs, 
by 


| 


of 


—_—_——_—_— 


7 by Mr. Browne , the uſes being in all 
7 of them 1n a manner the ſame, only 
ſome with Compaſſes,as Mr. Gumter's 
| and Mr. Windgate's ; and ſome with 
; flat Compaſles, or an opening Index, 
* 2s Mr, Oxghtred's and Mr. Browze's, 
> and one without-either as the fliding 
Rules ; but the Rules or Precepts 
that ſerve for the uſe of one, will 1n- 
differently ſerve for any: But the pro- 
: | jection that I ſhall chiefly confine my 
?* ſelf to, is that of Mr Ganter's; being 
*- the molt. proper for to be inſcribed 
on a Carpenters Rale,for whoſe ſakes 
| T undertake this colleEtion of the moſt 
| uſeful, convement, and proper appli- 
cations to their ufes in Arithmatick 
and Geometry. Thns much for defi- 
nition of what manner of Lines of 
7] Numbers there be, and of what I in- 
F tend chiefly to handle in this place. 
"5 The order of the divifions on this 
Mf! Line of numbers , and commonly on 
| moſt other, is thus, it begins with 
I, and ſo proceeds with 2, 3, 4 5, 6z 
7»8,9;and then 1,2, 3,4456,78z 
| 9 


a 
u 
(s 


1 


CS 


10 


9, 10; whoſe proper power or order 
of numeration is thus : The firſt x 
doth fignifie one tenth of any whole 
number or integer ; as one tenth of a 


or the tenth of a. penny's. illing, 
pound, or the like, euher in weight, 


ſequently, 2 1s 2 tenths; 3 , three 
tenths ; and all the ſmall intermediate 
diviſions, are 100 parts of an inte- 
ger, or a tenth, of one of the former 
tenths ; ſo that 1 in the middle, is one 
whole integer, and 2 onwards tiyo 
Integers, 10 at the endis 10 inte- 
ers : Thus the line is in its moſt 
proper acception - or . natural div1- 
WHore..:7 --- 
-. Bntif you are to deal with a greater 
number then 10, then x at the begin- 


Foot, Yatd, Ell, Perch, 'or fic like ;| 


or number, or meaſure ;. and fo con- || 


j 


ay.» IT 


.ning muſt fignifie 1 integer , and in 
the middle 1 IO integers, 
Ml the, end 100 intevers. 
's would haveirtoa fioure more, 
q thefift 1 is ten;the ſecond/a hundred, 
. thelaſt 10 a thouſand, If you proceed|}! 

further, 


But if you 


y 


"and 10 atf 


then] 


$ [19] 
Ffurthzr, rhen the firſt I 1s a 100. the 

middle 1 a 10900, and the 10, at the 
tend is TOo00., Which 1s as great 2 
number as you can well diſcover, on 
E this or moſt ordinary. lines of num- 
| bers: and ſo far with convenient care, 
' R you may reſolve a queſtion very ex- 
Jactly. Now any number being given 
\under 10000. to find the point re- 


(Preſenting it on the rule, do thus. 


nes on the line of nums 
bers, 


Probl. 1. 


ny whole number being given under 
A | r fru figures, to find the point on the 
|: Line of numbers that doth repre- 
| ſent the ſame, 


nM! 
Firſt » Look for the firſt figure of 
your number, among the-long divifi- 
wons, with figures at them, and that 
pleads you to the firſt figure of your | 
lnumber ; then for the ſecond figure, 
F B - count 


[ 
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count {o many tenths from that long! 
divifion onwards, as that ſecond ti-: 
oure amounterh to; then for the third 
figure, count. from the laſt tenth, ſo, 
many centeſmes as the third foure) 
contains zand fo for the fourth figure; 
count from the laſt centeſme, ſa mas-.. 
ny millions, as that fourth figure bath! 
unites,or 1s in valye; and that {hatl bey 
the point Ware the number, pro4 
pounded is on the line of tumbers ;! 
Take two or three examples. 

Firſt, -T would find the point upon, 
the line of numbers repreſenting 1 2 
now the firſt figure of this number} 
15 0n2, the refore I take the middle 

one for the firſt foure'z. then the nex# 
ficure bzing 2. 1 count two tenthy 
from that F and that. ſhall -be thy 
point repreſenting 12. where uſual 
th2re1s a brals pin with a _ 1 
it... 


Secondly, To bad + point re 
preſenting 144, Firlt,as before] takg 
for 1. the fart figure of the numbe 
5 44. the middle Figure x,then'for th 
ſecond 


[21] 


? ſecond Figure (viz.4.) I count 4, 
7 renths onivards for that : Laſtly, for 
| the other 4. I count 4 centeſmes tur- 
! ther, and that is the point for 144. 


Thirdly, To find the point repre- 


| ti Q 
| ſenting 1720, 


Fir(t, As before, for 1000, I take 
the midule 1, on the line. 
econdly, For. 7. I reckon ſever 
tenths onward,and that is 700, 
Thitdly, For 2. reckon- two cen- 


: teſmes from that 7tb. tenth for 20. | 


Andlaflly, For 8, you mutt rea- 


£ ſonably eſtimate that following cens 
! teſme, to be divided into 10.parts UiE 


it be-not expreſs'd, which inlines of 
ordinary length cannot be d6nz) and 
8. of that ſuppoſed r 0. is the preciſe 
point for 172 8.the number propolin- 
ded to be found , and the like of any 
number whatſoever. 

But if you were to finda fration, 
or broken number , then you mutt 
conſider, that properly,or abſolutely, 
the line doth expreſs none but dect- 
mal fractions : as thus, {- or -;- or 

B 2 
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mon acception cannot expreſs; as one 
inch,and one tenth, or one hundredth 
or one thouſandth part of an inch, 
foot, yard, perch, or the like, in 
weight, number, or time, it being ca- 
pable tobe applyed to any thing in a 
decimal way ; (but if you would uſe 
other fractions, as-quarters, half quar- 
ters, fixteens,twelves, or the like, you 
may reaſonably read them, or elſe re- 
duce them into decimals, from thoſe 
fractions, of which more in the fol. 
lowing Caapters ;) for more plaineſs 
ſake, take two or three obſervations : 

I., That you-may call the 1, at.the 
beginning, - either one thouſand, 'one 
hundred, or ane tenth, or one abſo- 
lutely, that 1s, one integer, or ykole 
number, or ten integers,or a hundred, 
or a thouſand integers, and the like 
may you call 1.in the middle,or x 0.at 
th2 end.. 2. That whatſoever value or 
denomination you put ont, the ſame 


value -0: deromination all the other 


fhoures mM uſt have ſucceflively, either 
increaſing 


. 4...4ndJ more neerer the rule in com- 


ES. Wig nt,” oe 
F ” CLE I, I 
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increaſing forward , or decreaſing 
| backwards,and their intermediate di- 
| viſions accordingly, as for example ; 

' If Icall 1 at the beeinning of the 
' line, one tenth of any intever, t then 
: 2 following muſt be two tenths, 2. 
' three tenths, Fc. and 1 inthe midale 

* 1 integer, 2 two integers, and 1o at 

| the end muſt be ten integets. 

| But if one at the beginning be ons 
/Integer, then 1 inthe middle mutt be 
IO INtegers, and 10 at the end 100 
Cintegers , andall the intermediate ft- 
foues 20, 3O, 40, 50, 60,70,80,90 

lintegers , and every longett diviſion 
Wbetween the f1gures, 21, 224 23 244 
25,26, &c. intevers , and the {hor- 
ſc1t diviſions tenths of "thoſe i integers, 

nd ſo- in proportion infinitely : as 

1'*1,10] [ I. 10, 109.] | 10,100. 
87 000,][ 100. 1050. x0000.] In all 

Bvhich 4 examples , the firſt order of 

IFigures, VIS, !- 1, IO. I00.1S Iepre- 

ſented by the firſt 1. on the line of 

numbers : the ſecond order of Fi- 
ures, VIS, I, 19. TOO, I009, 1STe 


B 3 Pres 
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[24] ; 
preſented by the midcle 1 on the line © 
of numbers : the Jatt oraer or Place 
of Figures, ]/&.-.10, 109-000; | 
I 0000, 1s repreſented by the IO. at | 
te end of the line of numbers. h 
3. That 1 may be plain ( yer fur- þ 
ther) if a number be propounded of | 
4 Figures, having two c: phers in the | 
middle, as 1005, 1t 15 expreſſed on , 
th2 line bztween that prime to which? 
it doth belong, and the next centeſme ! 
or {mall divition next to itz but if you | 
were to take 5005. Wh-re there are| 
not ſo many aivikons, you muſt ima-| 
ojn them io to bz, and reaſonably} 
[1 eltimate them accordingly. Thus 
much for num2ration on the linz, or} 
naming any point found on the Rule, 
mn its proper value and tignificatt- 
oN, 
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e XL.CHAP:- F;- 
8-2 PROBLEME. 1: 


=: Two ntimers being giwen, to find 4 
f third Geometrical ly propertion al ut s 
CY. them, ani tothree a fourth, and t9 


"y Y !- four #fift ET 
FI ic T Eomet:ical proportion is when 


u - divers numbers being compar d 
ey together, diff:r among themiclves, 
| | increafing or d *creafins, After the rate 
yÞ er reaſon of theſe numbers,2\/4'8.15. 
| 32. foras 21s nalf 4, is $ half 16; 
7 and as this is continued , ſo it may be 
| alſo diſcontinued, ag 3 6.14.28 ; mg 
though' 3 is half 6. and 14 balf 28.y 
618 N0t Half 1.4, nor in proportion bs 
? Itas 3 isto 6: there iz alſo Arithmes 
tical, and Muſical proportion ; but of 
- that in other more laroe ciſcourſes , 
| being not material to our preſent 
| purpoſe ( thouNh .I may mnt! it after- 
ward. ) 


| 


B 4 To 
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To find this by the numbers, ex- 
tend the Compaſſes upon the line of: 


numbers, from one number to ano-} 


ther, this done, if you apply that ex-} 
tent ( upwards or downwards, as you 
would either increaſe or dimini{h | 
from either of the numbers propoun-! 
ded, the moveable point will tay on* 
the 3d. proportional number required, * 
Al.o th: ſame extent applyed the ! 
ſame way from the third, will give 
you a fourth, and from the fourth a 


fifth, &e. 


" 
P_ 


Y 


' Example. 5 
Let theſe two numbers 2 and 4 be 
propounded to finda third proporti- | 
onal to them, ( that is, to find a num- } 
ber that ſhall, bear the ſame propor- | 
tion to 4;, that 2 doth bear to 4.) and | 
then to that 3d, a fourth,fifth, & ſixth, | 
&c.) Extend the Compaſſes upon the | 
ficſt part of the line of numbers, from # 
2 to 4;th's done,if you apply the ſame | 
extent upwards from 4,th2 moveable 
point will fall upon 8, the third pro- 
portional requirzd , and then from 8 | 
IT: 1 


(27] 


x- it will reach to 16. the fourth pro- 
off portional, & from 16 to 32 the fifth,, 
-Jand from 32 to 64 the {ixth propor- 
c-| tional but 1f you will continue the 
u || progrefſion further, then remove the 
Yoo to 64 in th2 former part 
1-3 of the line ,. and th2 moveable point. 
n) will Gay upon 128 the ſeventh 1 pro- 
d, : portional, and from 128 to 256 the. 
I e | cighth, and from 256 to 512 the 
| nint:), ec. Contrarily to this,if you: 
4 | would diminith, as fromy. to 2 extend 
| th2 Compalles from 4to 2 ,.and the 
* moveable your will fall on 2, and 
{from 1 to {- or 5 of ten, which is 
| one half (by 6 ſecond Problem of; 
| the firſt Chapter.) and from 5, to 25, 
- | or 2 and ſo forward, 
| But generally i in this, and moſt 0- 
| the r work make uſe of the ſmall divi- 
! Gons i in-the.middle of thz-line , that 
| | you may. the better eſtimate the fra- 
| a th2 numbers you make uſe 
| 011; for obſerve, look how much you 
miſs in ſetting the Compaſſes to the 
1 ficit and ſecond term, ſo mvch oc 
Rx: more 


s E009 
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more will you erre 1n the ſourth : 2 
therefore the middle part will be 5 
mot uſeful ; as for example, as 8 to $ 
IT, fois 12,t0 16,50.0r 5.1f you do | 
1magin one int2gec to be divided but | 
into 10 parts, as they are on the line | 
on a tivo foot Rule ; but on the other | 
end you cannot ſo well expreſs a | 
{mall fraction as there you may. 
PROB, >; . 
One nttmber being gives to be multi- | 
plyed by another number g ven, to 
find the produtt. 

Extend the Compaſſes frem 1 to | 
the Multiplicator, and the ſame ex- | 
tentapplyed the ſame way from the 
Multiplicand, will cauſe the movea- | 
ble point to fa)l on the product, 

Example. 

Let 6 be given io be multiplyed by | 
5, here1f you extend the Compaſles | 
from 1 to 5 , the ſame extent will | 
reach from 6 to 3o:which number 3o | 
thoughit be numbred but with 3, vet 
your realon may regulate you, to call 
it 30, andnot 3 ; for look what pro- 

portion. 


{29} 
2 portion the firſt number bears ts x, 
{ the ſam2 mult the other number (or 
| Multiplycand) bear to the Product, 
| Which In tis prone cannot. 3 5 but 
50; 
: not herd '$, vamplt the Mode bligaichs | 
| - Let125 begiven to be Miltiplyed 
| by I44, extent the Compaſſes from x 
z to 125, and the moveable point wil 
} fall on-x Boo0.now rea; | fot CS NOUN - 
# bet 126000- (fo much and no more ) 
o | you muſt confider , that a$'in-125 
thereis two figures more than in 7, 
d þ o tare muſt be tivo figures More In 
-'Þ the Produd than inthe My [tiplicand; 
2 xy as for the order of readino the 
- | numbers. you may couſider wW#=ll the 
| frlt Problem of the firſt © C hipter; 
Some other Examples for more light, 
?. ASr.to25,1030 t&750'4s I, 
to 8,106 to 43:48 Ttog, fogto5r. 
: fo'r2, lo 26to' 2.40, On? h2!p. 
278 Tſhall add-as to. the Mot COm-- 
ition of the laſt fiou'e in 4 6- 
eS ( for more cannot be well ex+ 
wry (on ordinary lines, as tnton 
a i 
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a tivo foot Rule is ) but for the true | 
numbzr of figures in the Product ; | 
note, that for the moſt part there 1s | 
as many as there 15 1n the Multiply- 
cator and Multiplycand put together, | 
when the leſſer of them doth exceed ? 
ſo many of the firlt figures of the | 
ProduR, but if the leaſt of them do | 
not exceed ſo many of the firſt fi- | 
gures of the Product., then it- (ſhall | 
bave one leſs then the Multiplycator 
and Multiplycand put together, as 92 | 
and 68 Multiplyed makes 6256, 4 | 
figures; and 12 Multiplyed by x6, | 
makes but 192, 3 figures, for the | 
reaſon above-ſaid :. now for right na- þ 
ming the laſt figure,wrice them down; | 
as thus, 75 by 63. now you Multi- | 
ply 5 by 3. thatis 15, for which you | 
by vulgar Arithmetick, ſet down 5. | 
and carry 7, therefore 51s the laſt fi- # 
cure in the ProduR, and itis 4725.- | 
PROBLEM 3, Of Diviſion. | 
One number being. given to be divided 
by another, to find the Quotient. 
Extend the Compaſſes from..the 
_ 


% & 
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_  Diviſorto 1, and the ſame extent wiit 
; reach from the Dividend, to the Quo- 
| tient, or extend the compaſles from 


the Diviſor to the Dividend the ſame 


4 extent ſhalt reach the ſame way from 
7 x:to th2 quotient ; as for example ; 


Let750be a number given to be 


; divided by 25 (the Divifor) I extend 
, | the Compaſſes downward, from 25 
1 to 1, then-applying of that extent 
| the ſame way from 750, the 'other 
point of the Compaſſes will fall up- 


on 3o, the Quotient ſoughtz or you 


* May ſay,as25'1$to 750,{018-1 10 Zo, 


2. Let 1728 be given to be civi- 
ded by 12 , ſay as121sto 1, ſo1s- 
1728 to 1.44, Extend the Compaſies 
from12to1 , and tne ſame extent 
{hall reach the ſame way from 1728 
to-144: or as before, as-12 to 147258, 
{0.x to 144. 

3. If the number be a decimal 
fraction, then-you work a$1f it werz 
an abſolute whole number ; but if it 
b2a whole number , joyned to a de- 
cimal fracion, it. is wrought here as 

| _ propetly. 


[32] 
properly asa whole number eximple, 
i would divide 111: 4 by 1.72 8.-ex- 
tend the Compaſles from 1, 728.t 

I , th2 ſame extent applyed from 131 
4. ſhall reach to 64." 5. ſo again 
56. 4. being to be divided by. 8, 
75 the Quotient will be found 0 be 


, 3+ 


Now to know of how many Fi- 


oures any Quottent ought to coklt, it 
1s neceflary to write .th2 Divid.nl 
down, atid the Divitor under it, and 
ſee -how often it may be written un- 
der it; for'{o-many figures mult there 
be in the Qrotient, as 1n Dividing 
this number 12231,by'27.'accor din? 
to the rules of Diviſion. a7 may 2 
Written 2 tes under tne 1 Yividend': 
therefore thre muſt be 3 Figures in 
the Quotient ; ſorif you extend th2 
Comoafles from 27 to x,lt will reach 
from :12231, to SST! he _ Lent 
ſought for, - oY 
| Notz, That in this e, inkalte in alf 
otner que eſtions, it !s be(t to order it 
ſo, as that the Compaſſes may.52. Mo 
T2 


| 
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the cloſet extent ; for you may take 
. ] a cloſe extent mor : eafily andexactly, 
) | than you can a large extent, as by ex- 
| ps Hence you will find. 
1 5 PK ©:B: 
, © To three uumvers given to find a fourth 
| na diet proportion, ( or the rule 
| of. 3. direbt. ) 

Extend the Compaſles from the 
! firlt number to the ſecond; that done, 
| the ſame extent applyed the ſam Way 
” from the third, will reach to th2 
| fourth propo: tional number required. . 
Example. 
} Tr the Circumference of a Circle, 
| Vboſe diameter is 7, be 22; what cir-" 
| cumference ſhall a Circle nave,wnoſe 
, clameter is 14 ? Extend th? Com-' | 
| paſles upWard from 7 in the firit party 
! to 141n the ſecond, and that extz! 
| ayplyed the ſame way , ſhall nach 
| Gums. to 44, the fourth proportro- 
) nal required; for: ſo mich hall the 
# circumference of a Circle e, Whoſe 
| diameter is 14, = and the contrary if 
| the circumference were given, 
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Again, A ſecond Example, if 8+ L 


foot of Timber be worth 10 ſhillings» | 


how much 1s 12 foot worth > extend | 


the Compaſles from 8 to xo, (either 
in the ficlt pact or ſecond ) the ſame 
extent applied the ſame way from 12, 
ſhall reach to 15. which 1s the anſwer 
to the queſtion ; for ſo many (hillin?s 
IS 13 fo0t worth, . 

PROBL. 5. 


Three uumvers being given to find 4 | 
fourth in an inverſed proportion,(or | 


the back Rale of 3 
Extend the Compaſles from thz 
ficlt of the numbers. given, to the 
ſ2cond of the ſame denomination, if 
that. diance. be applyed from the 
taird number backwards , 1t. ſhall 
reach to th2 fourth number ſought, 

If 60 pence be 5 ſhillings, ow 
much 1s 30 pence? fact 2, 5. tio 
fillings, five tenths of a ſhilling,that 
1s,bzing reduced, 2 thi{lings 6 pence. 

Again,If 60 men can raiſe a Bre(t- 
work of a certain length a1d breadth 
in 43 a2urs, how lon2 will it be ere. 

42 
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« $40 Men can ral'e.ſuch another > Fx. 
» 2nd the Compaſles from 60, to 40, 
1 Humbers of like denomination, v:z, 
r of Men; this done, that extent apply- 
> jed the contrary Way from 48. will 
, (reach to 72, the fourth number you 
* look for, Therefore Iconclude that 
; £40 men wiſl perform as much in-72 
hours as 60 men wilt do in 48 hours. 
Note, That this back Rule of 3, 
Imay for the moſt part be wrought by 
Ithe direCt Rule of 3. | 
If you do but duely conſider thz 
Z order of the Queſtion , for you mult 
Ineeds grant that fewer men muſt have 
longer time , and the contrary there- 
fore the anſwer muſt be in proportion: 
to the queſtion , which might have 
Fbeen wrought thus as well. The Ex- 
tent from 4o to 60 will reach the 
ſame way from 48 to 72 indirect 
proportion : Or contrarily, as 60 to 
1 40, ſois 73 to 492. which you ſee is 
| but by Turning the queſtion to its di- 
| re&t opperation, according to the true 
reaſon of the.queſtton. 
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- Thus you have thz way for the di! 
re and reverie rule 'of: 3 « for 'TheſÞ: 
douvis rule of 3, and Compound" 
rule. of 3, this is the Tule forit, ' 
Alwayes in the double .rule of 3,4) 

5 terms are propounded , and a fixth! 
1s requir.d, 3 of watch terms are :0f! 
ſppofition,andtwo.of demand; now?! 
the d.fficulty is 1f'placing them, whichd 
1s beſt-done.thus z as in this Example,0' 
lf 5 Scholars ſpend 20 {in 1 
months , How many- ipounds will} 
jerve'g Scholats ſor 6 months ? 
Note here the terms. of ſuppoſitt-P 
0:2 ate the fir three, wiz. 5, 20, andh 
3, and the terms of demand are 9f 
and 6, | . 
Then next for thz right placing | 
them obſerve: which of. the:terms: of | 
SUPP0/1tion is of the ſame; denomina- 
tion with th term required ,: as here 
tz 204, 1s of the {ame denomini- | 
tion with the how many pounds re- | 
quired, Set that always in thz ſecond 
place, andthe two terms of ſyuppo- 
ſition on2 above another in the fir(t 
t place, 


+» 
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dil face, and-th2 terms of. demand one 
theſkbove another 1n the laſt place thus , 
_ | > dove nn 
| 3 --pounds- 6 
The 1 the work is performed by two 
{111n3le rules of 3 direct, thus: 
\ Extend the Compaſſes from 5 to 
$20, tn2 ſame extent applyed the ſame 
-pIway from 9 ſhall ak to 369 a 4th, 
2 {this is the fi:ſt operation : Then as 3 
347936: th: 4ih, ſo 1s 6 to 72 the 
” at 2r of Pounds required, By = 
| line of numbers th2 double rule 
| wrought as ſoon as the cond; 
| therefore I ſhall wave it now : 
| Four Oneſtions and their Anſwers, to 
ſhew” the varies forms of workyng 
61 the line of numbers, 

1. If 12 menraiſe a frame in ten 
cays, in how many days mignt 8. 
# m-<nraiſe the like frame? Reaſon tells 
2, that fe;ver men muſt n2eds have 
| longer time 3 therefore the work 1s 
thus, aS12isto $8, (ois 10, to 15,by 
the laſt Rule, or $ to 10, ſols 12 to. 
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2, If 60 yards of Ruff, at 3 quarſ 
ters of a yard broad, would hang abouſg 
4 certain room ; how many yards of. | 
Ruff of half a yard broad, will ſerve; | 
to hang about the ſame room ? they 
work is thus,as 5 10 to7 1c®: ſoigy 
60, to 90, oras75to 5, {o 15 60g 
to 9o, wrought backwards. thi 

3. If to make a foot ſuperficial, 121 
inches in breadth, do require 12 1n-þj 
ch2sin lenoth , the breadth being 16 x 
inches, how many inches in length y 
mult 1 have to mike a foot ſuperft- þ 
Clal ? thz work is ths, a3 16 1Sto 12, þ 
ſo is 12 to 9, the number of inches to | 
make a foot, 

4. If to make a foot ſolid, a baſe 
of 144 inches require 12 inches in 
height, a baſe bzing given of 216 1n- 
ches, how much in heigat makes a 
foot ſolid > the work then 1s, aS$ 216 
is to 144, fois 12 to 8. or otherwiſe 
thus, as 121s to 216, (01s 144. to 9. 
the height ſouzht, + 
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rþ PROB. 6. 
ul c three numbers given to fixd a fourth 
MN. 37 4 doubled proportion. 
'©j This Problem concerns queſtions 
gf proportions between lines and ſu- 
pap : now if the denomination of 
Ohhe firſt and ſecond terms be of lines, 
then extend the Compaſles from the 
2 Þrlt term to the ſecond, (of the ſame 
- kind or denomination, ) this done, 
that extent applyed twice, the ſame 
Fray from the third term , the moves» 
 gble point will Ray upon the fourth 
term required. 
; Example. | 
| If the Content of a Circle, whoſe 
lameter is x4, be 154,what will the 
ontent of a Circle be, whoſe diame- 
er 152872 | 
Here -14 and 2 $Hhaving the ſame 
enomination, v:s. of lines, I extend 
the Compaſſes from 14 to 28, then 
pplying that extent the ſame way, 
rom 1 54 twice, the movea?le point 
vill fall on 616 the fourth proportt- 
Þnal Couch, that is, firſt from 1 54 to 
208, and from 303 to616, But 
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But if the firſt denomination b2 6 
ſuperficial content , then extend th 
Compaſſes untothe half of the dif! 
{tance,between the firſt and ſecond 0] 


the ſame denominati '0n; ſo the ſam 
extent will rcach from the third t 
the fourta example. 7 

If the content of a Circle, beins 
154, have a diameter that is 14,vh. 
ſhal{ the 'dfameter of a Circle b 
who[zcontent1s 6 1:6? Divide the dl 
{tance betivixt 154 and 616 into 
equal'patts, then ſet one foot in 14 
the other (hall reach to. 2 8, the di; 
meter required; 

The like is for Squares ; for:if 
ſquare whoſe fide is 40:foot , contal 
1600 foot ; how much ſhall a ſquat 
contain, hoſe de 1s 60 foot 2 Tak 
the diltance from 40 to 60,and app! 
it'twice from 16co, and the move 
ble point will:tay on-3 f00, the C0 
tent ſought for, 


end [ _ _O 
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F PP ROS LL: * 

"ja three numbers g.ven to finda fourth 
 12atriplicated proportion. 

The ule of /this Problem, conkſR-= 
th in quetttons of: proportion, be- 
Xveen lines and (olids,, wherein if the 
$i:{ and ſecond: t2rms have denomi- 
,$1ation of lines, then extend the Com- 
Jp-ilzs from the firſt to the ſecond, that 
extent applyed three times from the 
:Jthicd , will cauſe the moveable point 
Fto {tay onthe fourth-proportional re- 
quired, | 314 


l 
q 


Examile, 
{ Tf: an Iron Bullet, whoſe:Drameter 
his. 4:inch2s ,, thall :weigh 9 poundsj 
waat tha[l another. Iron Bullet weioh 
| ao Diameter is 8 inches > Extend 
| 1072 Compaſles from 4 to 8,: that ex- 
jg f=nt applyed the ſame way 3 times 
form 9, the moveable point will fall 
| at lat on 92; the fourth proportional 
ahd weight required, thatis, in ſhort 
thus,as8 4t0 8 {09 to18,f018 to 36, 
(0:34.00 7@;-.-754 ; 
But 1f the two given terms be 
weight, 


6 to 12, that extent meaſured from 
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iveizht , or contents of ſolids, and 
( the Diameter or fide of a ſquare,orP 
a line is ſought for , then divide thq! 
ſpace b2tween the tio given termy,! 
of the ſame denomination into three; 
parts, and that diſtance ſhall reach? 


CY 
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from the third to the fourth propot-1 
tional, Example. 1 
Divide the ſpace between 9 and 724 
in three parts, that third part ſhall” 
reach from 8 to 4 (or from.4 to 8, as} 
the queſtion was propounded , either 
augmenting or diminiſhing.) ; 
Alſo if a cube whoſe fide is 6 inches 
contain 215 inches, how many inches} 
ſhall a cube contain, whoſe fide 1s 1 2þ 
inches ; Extend the Compaſles from 


mw P.._ ww am oyS og FF 2) gay aan 


216 1n the firſt part of the line of 
numbers three times, ſhall at laſt fall 
upon 1728, in the ſecond part of the 
line of numbers ; for note, if you had 
begun ©n the ſecond part, you would 
at three times turning;have fallen be- 
yond the end of the line, and the con- 
frary as above , kqlds here in ſquares 
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PROB.-$. 
| Betwiat two numbers given to find a 
| mean arithmeti cally proportional : 
This may be done without the heſp 
z of the line of numbers : nevertheleſs, 
Z 52caule it ſerves to find the next fol- 
7 lowing, I thall here inſert it,,hough'] 
thought to paſs both this and the 
next over in tilence, yet to ſet forth 
the excellency of number, I have ſet 
# them down; and the Rule is this, Add 
| half the difference of the given terms 
| tothe leſſer of them, aud that aggre- 
gate ( or ſum ) #5 the Arithmetical 
| mean requred. 

Example. 

Let 20 and 4obe the terms oven, 
now if you ſubſtra& one out of the 0+= 
ther,their diffzrence 1s 60, whoſe half 
difference 30, added to 20, the lefſer 
term makes/50, and that is the Arith- 
metical mean ſought. 

| PROB.9. 
Betwixt two numbers g1Ven Fo frad ' 
| mean muſically proportional, 
| - Multiply the difference of the 
ND) C terms 
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terms by the leſſer term, and dd 
likewiſe the ſai e terms rogether” p 


this cone, 1f you divide that Pro- 
duct by the ſum of the terms, and to 


the Quotient add the leſſer term, that 


laſt ſum is the Muſic 1 mean rc.quired: 
or ſhorter thus , 
Multiply the terms one by another, 


and divide the Product by their fun, f; 
and th? Quoticntdondled is the Mu- © 


ſical mean required, 
Example 
The numbers viven being 8 and 12 
multiplyed toveth- I, make 96, that 
divided by 20, the ſum of 8 and 12, 


the Quotient is 4, which doubled | 
159-6'* 5, the Muſical mean requi- | 


red. Th's may be done by the line of 
numbers ; ſe thus, find the 
Arithmetical mean between $8 and 


I 2,and then the analogy or agreement | 


1s thus , DO Erie 

As the Arithmeticl mean found is 
to the greater term, ſo is the leſſer 
erm to the Muſical mean required, 
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A PROS. 10, 

Betwrxt two numbers given to find a 

mean Ceometrically proportional. 

{| - Divide the ſpace 01 the line of 
& numbers, between the two extreme 
{ numbers, into two equil parts; and 
\ the roint will ay at tte mean pro- 
- portional required, So the extreme 
© numbers bzing 8 and 32, th2 middle 
7 point between them will bz found ts 
| b2 16. 


PROS, 11, 
Betwixt two numbers arven to fiad two 
m:ans Geometrically proportional, 
Divide the ſoace between the two 
extreme numbers into 3 equal parts, 
and the two middle points, dividing 
th2 ſpace ſhall ſhew the two mean 
| proportionals. As for exainple, let 8 
and 27, bz two extrem2s, the two 
means will bz found to be x 2,a1d 18, 
which are th2 two m2ans 10a2ht for, 
F RO B."'12: | 
To find the Square root of any number | 
#nder 1000000, 
The Square root cf every number 
2 IS 
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;5 alvays the mean propo! tional bee' | 


tivecn i, and that number for which 
you would find a ſquare root; but yet 
with this general cauticn, if the f1- 
oures of the number be ev en,that 1s 2 

46. 8,10,C'c. then you mult look for 
tha unit ( or one) at the beginning 


of tne line, and the number in \the ſe- | 
cond part, and the root in the firſt | 
oart, or ratherrecken 10 atthe end þ 


KO, © 


to be the unit, and then both root | 


and ſquor2 Will fall backwards to- 
ward the middle in the ſecond length 
or part of the line; but if they be odd, 


then the miacdle-one will be molt 


convenient to dz counted the unity, | 


and' both reot and ſquare Will be 
found from thence forwards to- 
ward Io. fo that according to this 


:ule, the ſquare of 9, will be found tof 
de 3, the {quare of 64, will be found} 


to be 8, the ſquare of 1.44,tobe 12, 
the ſquare of 1444, to be 38. the 
{ſquare of 57600; to be 240, the 
{quareof 972196, will be found to be 
936, and fo for any other number. 


Nowl 
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Now to know of how many ngures 
any rout ought to confiſt, put a prick 
undr the firſt figure, th2 third, the 
fifth: and the ſeventh, if there 5e 
' many ; and look how many pricks , 
; ſomany Figures there mult be in the 
3 Root, 


By PRUS. 7% 
4 To fizd the Cubique Root of a Nyjmier 
k under. 
I000000000. 
EE L 

The Cubique root is always by the 
Þ hrit of two mean proportionals be- 
Þþ ten x and th? Number given, and 
| therefore to be found by dividing the 
| ſpace between them into three equal 
Þ Patts : So by this means the root of 
1728 will bz found tobe 12,the root 
of 17280 1s neer 26, th? root of 
172800 is almoit 56, although the 
point on. the Rule repreſenting all the 
| {quare numbers is in one place,yet by 
| altering the unit it produceth various 
| Points.and numbers, for their reſpe- 
| tive proper roots, The Rule to find 
| | C3 which 


| 
| 
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whichis in this manner : You muſt 
;2t (or ſuppoſe pricks to De ſet) pricks 
under the firit tivure to the Iz fr hand, 
the fourth figure, th2 (eventh and he 
renth ; now if by this mears th: laſt: 
prick to the left hand (hall fall on the © 
Jatt fionre,2s it doth in 172 8,then the 
unit will be belt placed at 1 in thz -; 
midCclz of the Line,and the Root, the . 
<£quare ani Cube will all fall forward *. 
toward the end of thz Line. | 
But if it fall on the laſt but x,, asit Þ + 
coth in 17280 then th2 unit may be 
placed at 1 in th2 d-ginning of th: 
Linz, and «2 Cube in the ſecond} 
1:no:h, orelſe th2 unit may be pla- 
ced at 10 inth2 end of the Line, and | 
the Cube in the firltpart of the Line, þ 
vou may nelp your ſelf, as in th2 firſt 
Problem of the 2 Chapter.) Butif] 
the laſt prick tall ander the lat but | 
tvo,as In 172800, it doth then place 
the unit alwa's at 1o in the end of 
the Linz, th2n the Root, the Square, 
and Cubz, will all fall backward,and 
b2 foun4.1n-thz ſecand parr, bety;een 
the 
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th2 middle 1 and th2 end of the Line. 

By chee Rules it dotn appear that the 
(.ube-root of 3182, of 271s 3, Of 
6415 4 Of E25:1S$5z 'of 2161s 6, of 
1 34518 7,0f 512 18 2, of 7291s « 2,0 
z 100018 lo, ASyou pang dy ths 
following Table of <quare and Cu- 
D:qu2 roots, 

x Tous y Ou have the chief uſe of the 
# Ine of numbers in general, and they 
| thit have $&1l in the rul2 of three and 
| alittle knowledge 1n plain triangles, 

miy very aptly apply it to their paz- 
ticu'ar purpoſes, Yet for their ſakes 
for whom it is inten ied, I ſhall in- 
$ lacge « to ſome more part'cular appt- 
s, cations in meaſu ing all ſorts of <u- 
| perficies, an | Solids ; where'n I. do 
jn3924t will be moſt ſerviceable to 
[ th. -m« that be . unskilſul tn AZHtHmC- 
| tick , as beforeſaid, | 


A T able of Square and Cubique Roots. 
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Root, Square. Cubc,|Ront. Square, Cube. | Root, 


Square, Cube, 
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CEAP. TIL 


The Uſeof the Line of Numbers in 
Ir «i ſaring any _—_— icral me, ifure, 


as Poard, "Glaſs, and the lire. 


. The ordinary meaſure, and moſt in 
S ule, isa T wofost Ruleydiviced into 2.4 
E Inches, andevery Inchinto 8 parts; 
that 15, Halfſs, Quarters, and Halt- 
quarters ; but th:ſe parts not agreeing 
with the parts 01 the Line of Num- 
bers, which are Decimals', or. tenth 
marts, is-bred very much troudle 3 and 
there cannot be exactne(: s 1tnout ta- - 
king of {mall parts, as ; 5 Quarters of 
Irches, or elte uſing of Reduction x 
aad it is allo as troubleſom by Agiche 
metick as by th Line of Numver 
To avoid which, I would advite ei 
t1.r- to meaſure altozether by Foot- ' 
m2aſure, (that is, a Eoot divided into 
i000 Parts (or rather a9 18 {ufſctent 
tor ordinary uſe, 100)and then the | 
OS OY "on 
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d:vtacrs on the numbers will aoree 
fitly to the parts on your Rule , with- 
out any trouble for fractions ; for ſo. 
doing, Fractions: do become whole 
Numbers as it iveie, and are wrouvht 
accordingly: But it you uſe 1t not in 
meaiuripg,yet 1 ou way have it ſet for 
to help you for the-ready recuicing of 
ſf:ch Numb=rs as thall require 1t, 
though I ſhall apply 1t to Inches alſo, 
a$1t iS cormonly uſed, that it may 
appear uſeful both ways, accordinyly 
as any man ſh2ll be affected. 

The like reaſon holdeth for Thch-s, 
Yards, Ells and Perches,or any other 
meaſure ; for thereby the Work 1s 
Mace more eaſi2 , as {hall appear 


© anon, 


Therefore firſt by Foot-meaſure 
or ly. | 
PROP, tr. 

Toe breadth of AY Oblong fuperficies 
wen in Foot. meaſute, to find how 
mich in length makes a Foot. 
Extend the Compaſſes from the 
breadth to-z4the ſame extent applycd 
53434 the 
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the ſame way from:1, will reach 

to the length required, 
So tne breadih being 8 tentis , or 

o, 80, the length to make a Foot Su- 

perfictal will be found to be x. 25.Or 

ſho:t.r thus, as 8 tenths {or 80 of a 

i100 )1sto Tr, ſois1 toi, 250fan 

hundred. | 
PROB. 2. 

Having the length aud breadth of any 
Superficies proven 1n Foot-meaſure, 
to fiad the content of that Superficies 
12 Foot -meaſare. 

Extend the Compaſſes from 1 t> 
trebreadth, the ſame cxtenrapplyed 
te ſame way from the Teng, will 
reach to the Content, 

Exampre. 

AS: 15 to 8,the breadth;ſo 1s 1 5 the 
length to 12, the content requires z 
for a peice of 3 tenths broid- and x5 
Foot-jons, containeth x2 Foot, 
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PROB. 3. 
Having the breadth and length of an 

Oltorg Super ficies given 1 tn Inches, 

ro find the comtent in luches, 

Ws I Inch to the breadth in. Inches, 
o tis length. in Inches to the Con- 
rent in ſquare Superficial Inches. 

So the breadth 3o Inches, and the 
{2n2th 183, the Content will bz 
tound to be 5.490. 

Orelie, as 1 to 183 z ſois 30 to 
54901ncnes, 


P:K QB; 

Having the breadth and length of an 
Oblung ſuperficies gruenin Inches , 
to fiad the Content 1a feet. 

As 144 the number of Inches 17 one 
Foot, 1s to the breadth.in Inches ; {o 
is the length in Inches.unto the Con- 
tent tn Feet, Soas 144 to 30) fois 
183 to 3.8, 250, thatis, to 38 Foot 


and a quarter, 
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PROB.- 5. 

Having the breadth of au Obloag þ + 

[= per fic cies given in luches , aad the 
length i I Feet and parts, to fiad the 
Content 1a Feet, and ſuch like parts 
as the length was, 

As 12 to th: breadth in Inches, ſo is 
the 12ngth in Feet to the Content in 
Feet. 

A$ 12 unto 30,fois 15 to 37,50, 


P-R-Q 6, 6. 

Having the breadth in Inches, tofind 

how mach mal. hes a Foot ia [achs 

meaſare,(that iv, how many Taches 
makes aFoot.) 

As the breadth in Inch2s to 1.44, ſo 
iS 1 to the length in Inches. As 32to 
144ſois1 to 48 [Inc:1eS, Or as 12 to 
the b:eadth.in Inches,!o is.12 the'con= 
trary way. to, the number of Inches; 
for if you extend the Compaſſes. from 
12 to 6, that extent applyed the con- 
trary way from T2 hall reach to24 
the Inches required, | 

| P RO 5. 3 
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PRO-D.-7. 
Having the 'enoth and breadth of an 
Oblong ſupe: ficies, to find the ſide of 
a ſquaie equal tot, 

Divide the ſpace betiveen the 
length and the breadth into tivo equal 
Parts,and the midute point ſhall ſhew 
the ſide of the Square that thall be e- 
qual 1n area; or quantity, to thit Ob- 
long; fo that a Square made of rr, 


32,152qual toan Oblong of 16 one. 


Way, and 8 thz other way. 

PROB. 8. Of aCuurele. 

Having the Diameter of a Cirele, to 
fiad the fide of a ſquare equal to that 
circle. | 

As 10000 fo 8862, fois the Dt. 
ameter 15 to the ſide of the £quare 
T3, 29, that 1s equal to the CircE. 

PROB. 9; 

Having the Cirenmference of a'Cw- 
cle, to find the ſide of a ſquare equal 
r6 the fame ( urcle. 

AS10000 to 2821,f01s th: Cir- 
cumference 47,13 to the fide of the 
Square 1329 equal to the Circle. 
PRO 5, 19, 


[57] 
FROB.-45, 
Having :he Diameter to fiad the Cir- 
camference, 
AS 1 1s the Diameter, ſo 3142 
; to th2 Ci:cumterence. Or,as 7 to 22, 
# lo is the Diameter to the Circumfe= 
| rence; OraS1rF3 t0 355. 
| Sothe Diam-ter beings 1 5,the Cir- 
| cumference wil be about 47 13 parts 
; PROB. 11: 
4 Having the Circumference to fiad the 
{AMRCUET, 

AS 3142 1$!0 1,[o is th2 Circum- 
ference to the Diameter : Or, as 22 
 13to 7, (o 18 the Circuraterence to the 
| Diameter: Ot as 3Z55.tO IT3. 

So-the Circumference being 47,13. 

2 Diameter 1s F5. 

PRO-B.-12. 
| To find the ſrde of a ſquare that may be 
inſcribed within a Citcle,by having 
the Diameter. 

The Extent from « to 707.1 will 
reach from the circumference to the 
fide of th: Square requized. So the 
, Diameter being 15 , the fide cf the 
{quare in(cribed will be 10, 60. 


p [50] 


PACOE.-13. 

Py having the Circumfercuce, to j'd 

* the fade of the taſcribed ſanare. 

Th2 extent from 1 to the Circumie- 
TZICE, will reach from 2251 to the 
file of the Square required. 

So tne Circumference being 47. 73 
the fide of the inſcribed ſquare will 
be 10.60 as before. | 

PROB. 14. : 

Having the Diameter to find the St- 
perficial content of 4 Circle | 
hs extent from 1. to ti2 Diameter, 
being twice repeated (the ſame way ) 
from 7854, Will reach to the content 

requir 2d. P ROB. I'9. 

Having the Circumference to frad the 

Superfic: al content of a Circle. 

The extent f:zom r to the Circum- 
ference, being twice repzated from 
97958, will reach to ” content, 

P ROB. 
Having the conteat i Gat the Dia-. 
meter, 

The extent from x. to 127 3, will 


24ach from the content to anther , 
number. 5 


k 


” 
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$ number, whoſe ſquare roct is the Di- 
ameter required, 

PROB: 27 
| Hzving the content to fiad the Cir- 
| cumfereace. 

Tae extent from I to 12,75,will 
. reac from th content to another 
numÞer,whoſe ſquare root is thz Cir- 

cumterence required. 

FROB.- 18. 

\ Taving the content of aCircle tofind 
| the ſideof aſquare equal to it. 

{ Extract the ſquare root of the con- 

' tent by the 12 Probleme of th2 laſt 

Chapter, and that is the fid2 required. 


WEE *T 


PROP. 109; 

To find the content of aCircle two ways. 

Multiply the Diameter dy it ielt, 

and multiply that product by a 11, 

and divide this 11ſt product by x 4,and 

the quotient ſhall be the content re- 
quired, 

Or elſe. 
Multiply half the Diameter and 
hilf the Circumference together, and 
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GO 
the product 1s the content required, 
PRO F.:20:: 


How to meaſure a Circle,a Semeircle, 


or a-quarter of a Circle, or any part Þ- 


that goeth tothe Ceatre of the ſup- 
poſed Circle. 

Firſt for a (, rele. 
Take half the Diameter and half 


th2 Circumference, and m2zalure it þ 


then as an Oblong ſquare; for the half 


circle take half the Diameter, and ' 


alt the Semicircumference, and do 
likewiſe. Thirdly, fr th2 quarter of 
a Ci:clz, take half the arch of that 
quarter, and the Radivs'or S2zridia- 
meter of th2 whole Circle, ans work 
as you would do with an Oblong 
ſquare piece, and you (hall have your 
ache, 
PROBRL. :2r. 
How to meaſure a Ir1azgle. 

Take- half the bale, and ih. whole 
perpendicular; and work with them 
two, aSif it were an.Oblong ſquare 
figure, or you may take the whole 
baice and half the perpendicular. 
__ PROB. 22. 


7 memes. ” 
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PROBL.-2%: 
Hyiw to meaſure a Rhamins, or 4 
Rhombaides. | 
A Rhombus is a Diamond-like fi- 
ou7e, as a Guarrie of gla(s 1s, contain- 
= Ing 4 equal {1des and two equal oppo-. 


Þ fit angles ; but a Rhomboides 1s a 


| figure made of two equal o7poſite 
; ſides and two equal oppofit angles : 
and to meaſure them you mult take 
4 any one fide, and th2 nare{t diſtance 
from that fide to his oppoſite fide for 
th other (1 !e,and then reckon 1t as an 
Ovlong ſquare. 
FX». $7, 
How t9 m:aſure a Trape%tums 

A Trapezium 's a figure co pre» 
nnded of 4 u12qual fides , and of 4 
unzqual angl.s : and before you can 

eaſure It, you Mult reduce 1t into. 
tivo triangles, by drawing a line from 
any two oppoſite corners , then deat 
with it as tio triangles ; or you may 
lave ſome work thus , the linz you 
draw from corner to corner, will be 
the. commowr- baſe to both triangles : 
then 


2 |. 


then ſay as 1 15 to half thz perpendi- 
culars of both the triangles put toge- 
ther, ſo the whole bate to the con- 
tent, 

PROB. 24 


lar fi grure or Polygon, 


You mult reduce it into trlanvles,or þ 
to krapezums , by drawing of lines : 
from convenient oppokite corners : |} 
and then the Work 1s all one with ! 


that of the laſt Problem. 
PRO B, 25, 


How to meaſare a 11) - fuded regular | 


figure, commonly called a regalar Po- 
WM, 

Mealure ail the des, and take the 
balf of the ſum of them for one (ide 
of a Square, and the neereſt d:{tance 
from thz center of the Poly von to 
the middle of one of the fades, for the 
other fid2 of a Square ; and with them 
two numbers work as if it were a 
Square Oblong figure,an4 1t 1vill give 
the Content of the Polygon defied, 


PROB, 26, 


'Þ 


How to meaſure a many-fided wregu-| 


] 
þ 


[63] 
| PROB. 26. 
How to reduce Feet tnto Yards, Ells, oy 
other parts, 
Firſt for yards, if 9 foot make one 
yard, how many thall 36 foot make. 
Th2 extent from 9 to 2, will reach 


| from 36 to 4, forfo many yards 1s 
Þ| 25 foot, Butif you were to meaſure 


any quantity by the yard, as the Plat- 
: {tering or Painting ofa Houle, then I 
4 would | adviſe you tohave a yard to be 
 civided into a hundred parts, ( which 
| 15 aSneer as commonly Wocrkmen 26 
 to,or elle, into a 1000, if you do re- 
| quire more exactneſs) and meaſure 
' all your lzneths and breadths with 
that, and ſet them down thus,2. 25(or 
by 1000 thus 2. 250) andthe length 
thus 10.60, and multiply them t092- 
| ther, and the 2 products the true con- 
-tent of that Jong ſquare,the ike holds 
forells, or roles, furlongs, or any 0- 
ther kind of meaſure. Avain, fora yard 
in len9th, 1f 3 foot make one yard, 
then what ſhall 3 3o make? 1t maketh 
x, or the contrary if x0 yards make 

| 30 
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30 foot, what ſhall 12 make? the ex- 
tent from Io to 12, will reach from 
Zo fo 36 foot, butifit begiven in 
feet inch-s,then ſay as9 to the breadth 


ſo is the lzneothin feet and inches (or |} 
decimal parts) to the content in yards þt 


required, 


<p_ 


CHAP: LY. 


The uſe of the line of Numbers in mea- 1 


ſuring of land by perches, and acres, 
PROBE, 1, 


Having the breadth and length of an 
oblong Superſicies given in perches, 
to fiad the content 14 perenes, 


AsTx perch to the breadth in per- | 


ches, ſo the lenoth in perches to the 
content in perches, 
Example. 
AS 1 1Sto 30,'018 183 to 5490 
(perches.) 
PROB. 2, 


[95] 
PROB. 2. 
Having the length and breadth ; 13 per- 
| ches,to find the content 11 Hare acres. 
As 160 to the breadth in perches, 
}ſois the lergth in perches to the con- 
Jtent 11 acces. 
{ As 160 unto 30, ois 1 83 034,31 
| (in acres and perches.) 
Þ PROD. 2. 

: Having the length and breadth of an 
| Oblong ſuper fictes grven in Charns, 
to fiad the Content in Acres, 

It being troubleſome to divide the 
| Content in Perches by 1 60, we may 
| meaſure the length and breadth by 
| Chains , each Chain bcin 4 4 perches 
[In length, and c1vided into 1co links, 
then will the Work be more ealie in 
Arithmetick, or by the Rule ; for as 
{10 to the breadth in Chains, fo the 
Jength in Chains to the content in 
2 | ACTES. 


Example, 
| | As 1oto7.50,ſ01$45.75 £034.31 
(100 parts of an Acre.) 


P ROB. 4. 


AG 
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PROB. 4. 


theC ontent in A cres, 


Having the Baſe and Perpendicular «- 
aTriangle given 1s Perches , to fin 


If the Perpendicular go for th: 


ler2th, and the. whole bat e for the 


breadth, then you. mult take half off 


the oblong for the content of the tri 


angle,by the ſecond probleme,as 16 


to 30,{01$183 to 3.4.3 1,0r elle with- 
out halting, ſay as 320 to the prpen- 
dicular, ſois the baſe to the content 
In acres;as 320unto 3o, ſo 15183 to 
I7,35. 

P ROB. 5. 


Having the perpendicular and Laſt 
g1VEN 14 chains zo fina rhe 6 Content 
acres, 


AS 20 to the perpendicular , fo uf 


the baſe to the content in acres. 
AS209 to 7,50,l015 45,7 55t0 T7) 
x 5parts. 


PROB, 
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PROB. 6. 


i Having the coment of a Shperficies 


Fl 
77 
$ 


| after one kind of perch to find the cou - 
j tent of the / ame Swperficies accordin i 4 


fo another kind of perch. 


As the length of the ſecond perch , 


#1 1s to the firſt, 10 1s the content in acres 
44 to a fourth number,and'that 4b num- 
| ber to' the content in acres required. 


Suppoſe a Superficies be m:aſured 
with a chain of 66 feet or witha 
perch of 16 Zandit contain 34, 31, 
and it be demanded how many acres 
it would contain, ifit were m2aſured 
with a perch of 18 foot? thele kind cf 
proportions, are toibe wrought by 
the backward rule of Three, after a 
duplicated proportion : wherefore I 
extend the Compaſſes from 165.unts 
18,0, and thz (1me extent doth reach 
bickward; firſt from 34.31 to31.45z 
an1 thzn from 31. 45 to 28. 84, the 
content, 1n thoſe larger acresof 18 
foot to a perch. pA. 

D PROB. 7. 


lzn2th ſhould: be 3.8.'Chains and'1 2 


T7227 
PROS5..7. 

Having the Plot of a field with the 
content. in acres., ito find the ſcale by 
which it was, Plotted..; 

Suppoſe a plain contained 34 acres 

21 Centeſines, if I ſhould mealuretÞ: 

with a ſcale of 10 in an inch, the 


Centeſmes, and ths breagth 6 Chains'|f 
and 25, Cente/mes ,- and &e;content F* 
according to-that dimenhon, would 
by th2 3 Probleme of this Chapter be 
found to be 2 3,82, Whereas tt ſhould 
be 34.31, therefore to-gain the truth, 
I divide the diſtance betiveen 2 3. 82 
and 34, 31 into two equal-pazts, then 
letting one foot ,of the Compaſſes 
upon 10, thz ſuppoſed true: ſcale, I 
find the other to extend to 12 which 
1s the length of the feale required, 
- P ROB.:$. 
Having the length of the Oblong, to 
frud the breadth-of. the acre. ©. 
As the lengthin perches to 160,fq 
15 one acre fo th breadth in perches, 
AS 49 to 160, ſois 1 to. 4. Again, as | 
50 
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50 to 160,f015 I to 3.20,fois 2 to 6 
40;0r again if you meaſure by chains, 
As the tenoth in Chains to 10, fois 1 
acre to his breadth in Chains ; as 12 
$59 unto 0, fox too. 80, or if the 
ength be meaſured by foot meaſure, 
hen as the length 1n feet unto 43560 
Wo is 1 acre to his bre 2adth in foot 
imealure, 
| So the length of th2 oblone being 
F792 fe:t,the breadth of one acre will 
 Þ= found to be 55 foot, thz breadth of 
Þ acces age 3g 
'F The uſe of this Table is to (hew 
ou how many Inches, Centeſmes of 
. þ Chain, feet. yards, paces, perches, 
[ hains, acres, there is in a mile,either 
; $Þ"g or ſquare, or conſequently any 
"þf them all, inany of the other that 
S leis ; as for example, I wrul | know 
low many Inches thre 1s in a long 
perch, I look on the uppermtt row 
or perches,and in the nxt row un 'er, 
find 198 for the quantity of inches 
1a long perch. Butif I would know 
oy many inches there 18 in a ſquare 
D 2 petch , 


© << by ——_ Dr 
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perch, then look for perch on the left | 
hand,and in the inch colume you have 
39204) for if you multiply 196 by | 
396, it will produce 39204- | 


+ 
hs 


LJ 
FE 
S 

3 


<< 22-2 54 w» 


*JEIH7 {| 4 D&T rp iunl yrinnny 1 


Prey = 


— nn —— fg. = 


A neceſſary Table for Menſuration of Superficial-meaſure. 


Inch. Centeſme. Feet. Yard. Pare, Perch. Chain, Acre. Mile, 
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- The like 1s for any other number 
in the whole Table, an1 is of veryſj} 
200d uſe tn reduce one number into, 
another, or one ſort of meaſure intof 
another : as inches into feet, and feet} , 
into Yards, and Yards into Perches|, 
and Perches to Chains, and Chain f 
into Acres, and Acres into Miles, off, 
in2 contrary either long-wiſe of, 
ſquare-wiſe: as is well known to th:m| 
that have occaſion for thele mealiires, 
Thus much ſhall ſuſhce for Superficial 
meaſure, the praCtice of which w ll 
make it plain to any ordinary Capaci-þ1 
TY, | 


CHAP. :V. 


The uſe of the line of unmers in mea- 5 
ſuing of Solid meaſure ſuch as I mr þ, 
ber, Stone, or [ach like Solids. V 


PROB, 1. By Feoot-meaſure. f 
A peice of mer being to be mide, 


ſurel ard rot juſt ſquare,how to mar 


_—_ 
Divide 


3t / GUATE, 
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'| Dividz the 'Space between the 
[breadth , and the thickneſs, into two 
(F equal parts, and'th>Compatics-ſball 
0} ſtay at the fide of th2 Square,equalto 
the oblong made of that breadth and 
"thickneſs which is the mean pro- 
$Fportional between them: The breadth 
[Fbzing 18, and thicknels 6, the fide of 
Mthe Square will be found to bz 10,38, 
W571 


$\; 
al | 
BLving the-fide of a ſqdare , equal to 
Þ thr: baſe of 'ahy Solzd given in Foot- 

meaſure, to find haw' much makes 4 
þ Foot Solid 11 Foot- meaſ: are, 


PROB. 2. 


\ As the fide of theſquare in Foot- 
teafiire unto 1 ,ſ0'18'1 toa 4th num- 
'Þþ:t, and that abt the lengehi' As 2 
20 unto'r, doo, 4-4; 200 unto ©, 
171; and thit to o. 222. br thus, the 
xtent from 2. 120to'1 4 Will reach 
from x , twice repzated to o. 222, 
Yhhd much is the-length to make a 
dot Solid, (at that ſquarenelſs.) | 
D 4; PROS; 
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PROB. 3. 
To. find how much in length makes 4 
Foot , any breadth and Tate with-| 


out ſquaring. 
ASI to the breadth in \ Foot: mea} 


ſure, ſo is the depth toa fourth num| 


ber, as that 4iÞ number to x ſois x to 
the lenth in Foot-meaſure. . 
Exampie, 7 ; 
A$s11st2. 50,1018 x. 20, to 4 
50, then as 4. 50 to1,ſfois 1 unto ot 
2. the length required. | 
? ROB, 4. : |; 
Having the ſide of 4 al to 4 
_ Baſe. of a Solid gives, and the lengt 
ther eof 1 7 Foot- meaſure, ro find d th 
content in Feet, 

As-1 to the fide of the ſquareil; 
Foot- meaſure, ſo the length in Fee 
to a fourth number, and that fourth 
the- content in Foot-meaſitre., Tie 
extent from 1 to .2. 12, twice reper 
ted from 15.25, ſhall reach unto 68 


62, 


P ad 
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FROB.-5. 
Having the leagth breadth and depth 
of a Square Solid gives in Fost- 
| meaſure, to find the content 11 Feet. 
AS I to the breadth in Foot-mea- 
Þ fure, ſo is tnz depth to the Baie in 
Þ Feet; as r to that 2aſe, ſo the lens th 
' 1n Feet to the.content 1n Feet, 
! As r-to 2,50, (01,80to 4. 50, 
| then as one 1-to 4, 50, ſolS 15.25, 
{ unto 68. 525. The content required, 
PROB. 6. 
Þ| By Inches,(oaly Jand Feet and Incnes. 
'| Hawing the ſide of a Square, equal to 
my th2 baſe of any Solid grven un Inches, 
to find how many Inches in length will 
make one Foot. 

The fide. of the:Square is found as 
'n t2 firlt Problem of this Chapter, 
JF or by the 71hof Board meaſure. Then 
'F a5 the fide of th+ ſquare in Inches to 

41,57,{0 is-oneFootito a 4h number, 
J and that 4 tothe length in Inchesy 
an1 tenth parts of an Inch. 

The extent from 25345 unto 41,57 
twice repzated from. 1 will reach to. 
D 5 2.5 
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2, 67, or more eakie if 11 be {quared, 
as .ne 110e of the ſquare 1s to 12, ſo 1s 
12 tO a 4h and tht fourth to the 


I-ngth required. The extent from 25, | 


45 to 12 being twice repeated from 


\12,W1ll (tay at 2 , 667,01 more {hort | 


297, 
 P ROB, 


Having the breadth and depth of a | 
ſquared Sulid gives 1n inches, to 
find the length of a Foot in Feet and | 


1: ches. 


As 1 to the breadth in Inches, ſof 
th2 depth to a fourth number , which| 
15 the content of the baſe in Inches, 


then as this 4 number 1s to 1728, {0 
18:3 to the length of a Foot Solid in 
Inch meaſure. As 1 to21,5,{0 is 30 
to 648,then as 6:38 to 1728, (015-1 
to 2, 667. 

Or again thu:, 


A$12 tothe breadthin Inches; 


the-cepth in Inch2s to a fourth num- 
ber ; then as this fourth number is to 
14410 1 to th: Jenothof a foot olid; 


a2 12$02x,6,(0 30.10 54;then as 54 


19 


(957 
isto 44, ſois 1x unto 2 , 657. the: 
Iength required, 

Example, 
Th2 fide of a/lquare given in inches 
to find how much* 1s in a- foot long. 


; Extend the Compaſſes from 12 to the 
- Inches iquare the-ſame extent turned 


th2 ſame way from thz Inches ſquare 


| ſhall ſheiy how much is ina fcotlong, 
' At 18 inches ſquare 1n every foot 
! long, is 27 inches,' or 2 foot 3 in- 
| ch2s: Butif 'th2 fide of the ſquare 
| bz given in feet and parts, Say, as: 
1 to hz feet and parts ſquare, ſo1s- 
| thit to thz cunity in 1. foot ſong, 


which muJuplye4 by the feet long 
erves ta2 whole content. 
| PROBE. 8. 


| Having the ſie of the ſquare and the 


lzagth theresf given in Inch-mea- 

meaſure, to fiad the content in Feet. 
AS 41.57, to thz Je of th2 ſquare 
in Inches, ſo is the length to a fourth 
Number, and that fourth to the con- 
tent in Foot-meaſure. A$ 4r. 57, tO 


4]:5. 45, 0 $3, tvice reveated unto 


68, 62, PROB. 9g. 


ko N 
PROB. 9, 


Havirg the fide of a Square equal to | 
the baſe of any ſo'id given in Tiche | 
meaſure and the leagth in Foot- mea- | 
fare, to find the content in Feet. | 


As 12 to the (ide of the ſquare in 
Inches, ſo the length in Feet to a 
fourth Number,and that fourth to the 
content in Foot-meaſure. As 12 tof 
25,45z1015.25t032. 55, and 32, 

5 to 68. 623, Or the extent from 12 
to 25, ſhall reach to 68, 62,the con- | 
tent ſought, 

"PROB. 10. | 

Having the length,breadth and depth, 

of a Squared Solid given in Inches, 
to find the content-19 lunches. 

AS 1 to the breadth in Inches, {0 
the depth to the-baſe, then as 1 to the 
baſe, ſo the length to the content in 
Inches. As x to 21. 6, ſo 30 to.648; 
as 1. to 648ſ0 that 183 to x11 8584. 


|  PROR, 


w 


[83] 
PROBL. 1t. 
Having the length, breadth,and depth 
given 1 Iches, to fiad the content 1n 
Feet. 
AS 1 to tbebreadth in Inches, fo 


| the depth in Inches.to the baſe in In- 


. ches; Then as 1728 to the baſe, ſo is 
| the length in- Inches to tne content 


1þ inFeet. As 1to 21,6, (0 30 to 648, 


 4a$1728t9 648, (0183 t068. 62. 
Or you may {ay , 
ASI2to21.6,{0 30 to 5444S 144 
to 54,10 19, Z to 63. 62. 
PROB.; 12. 

Having the breadth and depth. of a 
ſquared ſulid given in Irches, and 
2 length in Feet, to find the con- 
text. | 

As 1 to the breadth in Inches,ſo the 
cepth in Inches to a fourth pumber. 
Then as 144 to that fourth, {o 1s the 
length in Feet to the content in Feet. 

As rto216,%0is 3o to 648; then 
aS 144 to 15.25,{0158 648 unto 6d, 

62, Oras 144 to21.6,{030to 4, 
503: as 1 to 4.50, (015.25 106d. 

62, Or again, Ag 


(843 
AS12to21.6,f030 to 54 : then 
a$12t0 54,ſ0 15.25 t068, 62, the 
content required. 


a 


CHAP. VI. 


The lſe of the Line of Nawbers in 
meaſuring of Cylinders , by Foot - 
meaſure. 

PROBE. rn. 

Having the Diameter of a Cylinder 

1Uen 171 Foot-meaſure , to ford the 

leng:h of a Foot-folid wi Foot m2g- 

Are, 

As the Diameter 1n Feet to 1.128, 
ſois I toa fourth, and that fourth to 
the l2ngth in Foot-mealure, 

The Extent l: om'the Diameter) 1. 
25; to1. 128, being twice tepeated 
from” 1, will reach to 8. 145, th; 
leneth- fought, 

To find how much is in a fodt lors 
at any Diameter given. 

G2z , As 3: 128 to the feet and 
parts in Diameter, So is to a 4 

an 


OF. ” 
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and that 4th. to the feet and parts in 
on: foot long. 


' Having the circumference orven in 


Foot -m8eaſure to find the length of a 
Foot folid 1a Faot- meaſure, 


As tha Circumf-rence in Foot. 


| mealure is 3. 545; ſois 1 toa fourth, 


an] that fourth to the length ſought. 

As3f 927 p unto 3. 545 ſoi is that 
di (tance twice repeated from I to 0, 

815 the length of a Foot-ſoltd, 

The Circumference oven to find 
how- much is-in a foot ſong at that 
compat's, as 3, 545 to the feet abont, 
the ſame exrent applyzd twice the 
ſame way from 1 ſhall reach to the 

149tity in one foot long. At 5 foot 
Far foot 1n Ienvth; is tivo foot 
neer in the content, whi >< multiplys 
ed by the feet long oives the whole 
content. 


PROP, 


[26] 
PROB, 

Having the Diameter "af length of a 
Cylinder given 18 Foot-meaſure, to 
fiad the content in F oot-meaſure. 

AS 1.128 to the Diameter in Foot | 
meaſure, ſo is the length in Foot- | 


- meaſure to a fourth,and that fourth to Þ.- 


the content in Foot-meaſure. 

The Extent from 1. x28 to 1. 25. 
being twice repeatea from 8.7 5,will 
reach to 10. 737> the content tought 


tor, 
P-RU B:; 4: 


Having the Circumfereice and length 
of 4 Cyliuder given in Foot- mw" 
to find the content in Foot- meaſure re 


As 3. 545. to the Circumference 
In Feet, ſo is the length in Feet to a 
ſourth, and the fourth to the content 
n Foot- meaſure. 

The Extent from.3.545 to 3.927) 
being rice repeated from.8. 7 5,will 
reach 10 74; th2 conteit in Foot- 


meaſur? %. 
PROB, 5, 
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PROB. 5. By Inch: meaſure. 

Having the Diameter of a Cylinder 
given 1 ſnches, t1 find how many 
inches makes 4 Font- ſolid, 

As the Diameter to 46. 90, fois r 
| to a fourth. number, and that fourth 
| number to the length-in Inches. 
| The-Extent from 3 5 to 46.90,will 
| reach from x (being twice repeated) 
| to 9.778,the length ſought, 

PROB. 6. : 
Having the Circumference gruen 1 
Inches , to find the length of 4 Foot= 
ſold. :- | ELCTI 

As the Circumference to 147. 36 
ſois 1 to a fourth number, and io that 
fourth to the length in Inches. 

The Extent from 47. 13,t0 147». 
36, being twice repeated from 1 , 
will reach to 9. 7 8,the length ſought. 

$ PROB. 7. 'S. 
Having the Diameter and length 

gvenin Inches to find the content 1 
1nches, | 

AS12128 to the Diameter in In 
ches, ſo is the length to. — | 

| taat 
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that fourth to the content in Inches, 
The extent from x 128 to 15, being 
twice repeated from 105, Will reach 

01855 52 34 th2 content in Inches; | 


P ROB. 8. 

Having the Circumference and length 
grven in Inches, to find the content 11 
ſnches., 

AS 3,545 to the Circumference i in 
Inches, to is the length in Inches to a 
fourth number, and that fourth to the 
content in Inches; \: The extent from 
3, 545 to 47,13, being twice repeat- 
edfrom 105will ceach to 1355 5 the 
content in Inches 

P ROB.g. By Feet and Trcbes. 

Having the Diameter given in Inches 
aud the length in Feet to Fe the 
content ink et. 

AS 13, 54to ths Diameter, fo the 
length'to a fourth number , and that 
fourth to the content in Feer. Th? Ex- 
tent from 13, 54 10 15, beingitwice 
WY repeated from-8,7 5-will reach to T0, 
jo JR content ſought for: (221 
19 PROB. 10, 
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PROB: 10. 
Having the ( ircumference given in 
Inches, and the length in Feet- mea- 
| ſure to find the content in Feet. 

AS 42,54 to the Circumference in 
| Inches, ſo 1s the Izngth 1n Feet to a 
- fourrh,and that foutch to'the content, 
; Inz extent from 42, 54 t0 47, 13 ; 
| being twice repeated from 8,7 5zwill 

| reach to 10, 74 the content ſought, 
PROB. 11, | 
It being an ordinary way in mea» 
ſuring of round Timber, ſuch as Oake, 
Elm, Beech, Pear-tree, and the like, 
(wnich 15 ſometimes very rugged , 
and uneven, and knotty) to take a 
line and girt about th? middle of 1t, 
and then to take th2 fourth part of 
that, for the fide of a Square equal to 
that Circumference : But this mea- 
_ ſure 1$- not exaR, but 'more then 1t 
ſhonld be. Bur either becauſe of al- 
lowance for the fails aboveſaid, or 
for Ionorance, th2 cuſtome is (ill 
uſed, ani men commonly think them- 
ſ:lves wronged if they have not ſuch 
meaſure, 


* 
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meaſure, Therefore I have fitted you 
with-a proportion for it beth for Dia- 
meter and Circumference. 

And firlt for the Diameter, | 
The Diameter given in Inches and the 

len gth in F cet, to find the content. 

AS 1,536 to the Diameter,ſo is the 
length to a fourth, and that fourth to | 
the content in Feet : according to the 
rate aboveſaid. | 

The extent from 1,526 t09. 53, 
being twice repeated from 8, thall 
reach to 3,12, the content, 


PROB. 12. 
Haviag the Circumference in Inches, 


ro find the content in the aboveſaid' 
meaſure. | 


_ As 48 tothe Inches about,ſo1s the 
Izneth to a fourth number, and that 
fourth to the content. The extentfrom 
48 to.30, bing twice repeated from 
8, ſhall fall upon 3, 12, the content 
required, 


PROB, 13. 
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PARKOBP, 13: 
How to meaſure Taper Timber that #s 


bigger at one end than at the other, 
11he uſual way for doing of this,is 


| to take the Circumference of the 
' middle or mean bignels, but a more 
. exact way, is to find the content of 
Þ the baſe of both ends and add them 
| together ; and then to take the half for 
'| the mean, which multiplyed by the 


length , ſhall give you the true con« 
tent, 
Example. | 

A round Pillar is to be meaſured, 
whoſe Diameter at one end 1s 20 In- 
ches, atthe oth-rend it is 32 Jnches 
Diameter, and in length 16. Foot (or 
192 Inches ) the content of the lictle ]. 
end is 314. 286,the Area or content 
of the greater end 15 773, 142, which 
Put together make 1087, 42 8, whoſe 
half 543,714.multiplyee by,x 92the 


length, gives 104393- 143.- Cubical 


Inches which reduced into Feetzis 60 

Foot, and 713 cub cal Inches, for the 

ſolid content of the Pillar. - 
HE LSTT PROB,14. 


_ 
PROB. 

TomevſnreaC inde as # a Spire f |. 
a Steeple , or the lit by favs the 
het 'ght and Diameter of Baſe. 

 Example;tert a Cone be to be mea- 


fared; whoſe baſe 1s 10 Foot, and the 


height thereof 12 Foot, the content 
of the baſe will be fotd, by the 14 
rw vn of Superficial mealure , to 
be 78,54Therrthis 7 8,5 4 multiply- 
ed by 4,a thicdpact of r2, the per- 
pendicular or height of the Cone 
will give 3144, For the content of 
the Cone required: By the numbers 
work thus, the extent from'T, ro 4;will 
rexch from 78,5410 3.14; 4. Pur be- 
cauſe there may be ſome trouble in 


- eetting the true perpendicular of a 


Cane, 'which is its height , take this 
rile's Firſt, take half the Dizmeter, 

269 frafltip! pl vip meſer, which here 
is 6 itkin a Eire the fide of the 
Cone x 3, and miifriply that by it ſelf 


. which here'is 169, from which take 


the Square of half the Baſe, which is 
2 1 Jour ficft number found, and the 
4 remain 


. 
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remain 1s' 144, the Square root of 
which 1$ the height of the Cone , or 
length of:; the perpendicular. 
PKROB. 15. 
To meaſure 4 Globe or Sphere arith- 
metically. 

Cube the Diameter,then multiply 
tht by. 11, and divide by 21, gives 
you the true (oltd: content ; ket 2 
pherebe to be meaſured! who:e Axis 
or Diameter is 14,that multiplyedby 
tflf gives 196, and 196 again by 
14 gives 2744, this multiplyed iby1x 

eves 30184, andthis laft div-d2d by 
y grves 1437-67, for the content of 
the *phere whole Diameter is 14. Eut 
more briefly j by che numbers thos , 
The extent from 1 tothe Axis, being 
lwice repeated from 3. 142, w: [1 
reach to the Superficial content, that 

s, the Superfictes round about. But 
f the ſame exten6 from 1 tothe Axis 
de thrice repeate* f om 52 3 8,it will 
Preach; ro-the foli cqntent;' a 1-10 
14, ſo 3: 142 to 617. bd:inv twice re- 
peated,as 1 (0-x4) {0 Ong 1437. 

10g 
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being thrice repeated. As for many 
ſided figures if they have length, you 
have ſufficient for them in the Chap- 
ter of Superficial meaſure, to find the 
baſe, and then the baſe multiplyed 
by the length giveth the content, But 
as for figures of roundiſh form, they 
coming very ſeldom in uſe, I all 
not_in this place trouble you with 
them, for they may. be reduced to 
Spheres or Cones, or Triangles, or 
Cubes, and then meaſured by thoſe 
Problems accordingly. And ſo much} 
for the menſuration of Solids, - 


""—_ 
WI 


CHAP. VII. 


Of Gagine of Veſſells, 


T he liſt of the Line of Numbers 
. Gaging of Veſſels. 


The Art of Gaging all manner of Veſ- 
ſels euher cloſe or open. #; 

All Veſſels to put Liquor inare 

- made 


ſe 
de 
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made either ſquare, as Brewers Cool- 
ers; Or round, or oval-formed , ot 
mixed,as part of one form an: partly 
of anoth2r: but the ordinary veſſels 
ace th= regular, viz. Square-backs, or 
Coolers, or Tapec-Tuns, and Cop- 


- pe's ; or elie clot Cask, as Barrells, 


Buts, Hogtheads, and the like z for 
which there are particular Rules for 
th: performance thereof. 

AnJ firlt fo: thz-Square-backs. 

In order hereunto you mult conhi - 


| der by what mealure you would Gage 


vour veſſel as to Dimenſions taking 
and as to the {olid content either in 
Wine .or Ale-mealure, or Ale or 
Beer-Barrels. 

Now the common and mot recei- 
ved mealure to tak: dimerfgons with, 
18 Inchs, and 1co parts of an Inch, 
or 10 parts at th2 lezit , and for 
Brewers Buſneſles the Ale-CGallon is 
only1n uſe and no other. 

Note, An Inci is th: ex: 36th 


Part of a Standatrd-yard, and an Ale- 
gallon 1s 282 ; of thoſ2 Incaes taken 
'E cules | 
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Ccubically , whichis aorecable to four 
of the Ale- Quarts in th: : King's Ma- 


jel '$ Exchequer : Or If you will 
228 cubique Inches, which is agree- 


able to the «randard-Gallon in C oopers | 


Hall, as Alderman Starling and 0- 
tnz.s hive much contended tor » but 
in regard that 282 = is accordir,9 to 


the Ale- -quart in the Lxchequer, that 
I ihall the rather UC, 


Gallon contains inch. 2 827 -- 28? 


19g ; Dar.of BeetY + * — 
Io 7 " Bar. of Al- V2 C. 4516 
36.0 batrr. of _ Q 3 / Ilo1G1 
:32.8 Barr, of Ale) &'E C 9072 


—_— - 


w——_—_ 


At288 Inches in a Gallon. 
Gallon contairs |nch.2:38 ] 

Barrel of Beer 10368 < |; 5184 

Barr-l of Ale 9216 | * 14668 


—_— —— — — 


—_— 


Note, A Beer-Barrel 1s juſt-6 & 6 Cu- 


b: Que- foot, .; | 
This bing premied , then to 
mMeaure any $quare back, 1t is but to 
take 


—— A, 9”) mn 
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take the lenyth and breadth exactly in 
Inches ms 10 parts, and multiply 
them :022cher, and then to multiply 
thac product ; by the depth in Inches 
and 10 parts , Which lati product is 
| to be divided by 282 fo bring it to 
| Gallons, or by 10161 to bring i it to 
' Beer Barrels » Or 9032 to brins i it ta 
 Ale-Barrels ; as in the follow.ng Ex- 
1 am le. 
A Back or Coolr is 72 Inches and 
6 tznths broad ; and 365 Inches and 
4t.nths long, and 8 Inches 7 tenths 
deep , how miny Gall-ns or Bartels 
Will it hola 2 Note the work. 
Es 5 
- _—NE. 
29 0.4 
36309 
4350 
i STE 
ETITECY 
| 37 AA 
. 1 $5596 :2/ 8 
+ 21222 43'2 


EIm—_—_— oo 


230193948 
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2 30794 the Content 11 Cube inches, 
32 1 
58782 | 
PEEP 4 aallons inches 
23079 (3138——124 
a822T7 | 
eaSS ['t 
2 2 1 


RISE - FLY Fa Y [I } tl 


| | y: 

2 1-581 
785 EA . 

aS3572 barrels inches I, 
8239794 (22——7252 0 

Io tS64tk pf 
TYOx's d 


V12.22 barrels and neer 26 gallons, 


$1/45 


To work this by the Line of Num-ſ- 
bers will be very difficult to come to; 
exactneis , becauſe we cannot ſee to. 

| above 4. figures, . yet-in regard tha, 
after the. whole operation is done, . 
the grand querie is, How many Baty, 
rels is there > and nat how rmany ID 
ches or Gallons ; and this you ” \l 

we 
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well perfo” m'to a quarter of a+ Bar- 
reb,' by the Linz of Numbers. [ 
conceive it will bz as much uſed as 
| thz Arithmetical,way , being'to to 
| 1 ſooner done ! which is thus, 
| Extend the Compaſies from 7 to 
[t1: Inches. and '10ths. hroad ; 

ame; Extent applied rhe .fam2 ax 
f:om the Inches and 1oths. long 

| ſhall reach to a fourth number. -- 

}F Again , As 10161. ( the Cy bz 

Inches ina B2er-Bacrel,) to the \p4r' 

or the exfent from 19161 to the, 4th. 
ſhall reach from the Taches and 1oths 

:eÞ to the content in Beec-Barcels, 


Example as before. 

AS r to 72. 6: thebreadtiy'of a 
f "IColer,, ſois 365; 4th: length to 2 
fourth numbr, 26528. Avain, as 
JrorGr, to thz fourth laſt found; So 
this 8. 7 the depth, to 22. 70, thit is 
F22:Beec Barrels, and above a half,or 
( 29 Gallons, 

J IE you would know how many 
"JAl2 Barrels, or Kilderkins, oc 
| "BT Gallovs, 
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Gallon*, then make uſe--of there. 
ſpe&ive numbe;s of- Inches in thoſe 
meaſures 3s in the Table. 
This is a very quick neat way for | 
all Square Veſicls. 


"The 'e Siſeo of Beer Feffelr. © = 


= Names, |Head, yung \ien. Gall, 
Ba Farrell z 20.21 22.7 [27.7 36. 
A Kilderkin|16.2|18,0]22,0118 
& Firkin 12.7|14 3.]17-4|-.9 
 'P;n  *ETO.1| 1,4 r3.9f4 4 | 
| : Pin 08.9!09.0.1t t.o['2 3 
= = | I 9: 421.8, 26,©132. 
=, Kilderky | I5.4117.3|212[/16 
x Firkss |x2. 2113.7 |15.8/08 
= Mn 09.7j10,9|13.3/24 
SS P13 07 708.7: IO.G1O2, 
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| | Gage Points and Fixed 


* I ED Numbers. DE, 
22 230 [17. .1485 Wine. 
= «a2 12723'18:6168 Corn 
QELS [288 19,1480 
"8. © 12883 19,1726 
ES 1292 118 9468 ale. Bs 
aches 19 c 19 theſe 3 meaſures es folowing. 
UAT. JOTat. FG 
J . 509 _ QA 
& |F. 2540 ks 
+ <1 4 PD. ; 
DT ——_—_——————_ 
Y NS, 4516 SR 
- 2258 = 
P1429 [ 
Gall |: 028251776 
at — —- 208 {ro a CLallon. 
> & & Bar, | x6368 or 6 foot 
O © = 
Þ % & Ns 5 194 
Ale |Þ. 2593 
Gat. | 288 
E. 4 Bir MANGA 


KEFFRENCE ||| 
BAKE <a 
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To (age any round Tus, 

Firit, If 1t have equal Diametets 
at tn2 Top and Bottom,then it is mea- 
ſured as a Cylender, and the propor- | 
tlon between a Cube and a Cylender 
3$aS 11to 14 and the contrary , fo 
that a Cylender x3 Inches hich and 
2 Inches Diameter, is equal to -; of } 
a Cube 12 Inches every way. 

Oc 11 Numbers, as 1728, to 1358 
fere. 

Or elſe meaſure it by this Analogy. 

As 1 too. 7854, ſo 1s the Square 
of the” Diameter multiplyed by the 
depth to the ſolid Content in Inches : 
Note the Work. 

Diameter 60 Inches, Depth 36 

Inches. 


695 
60 
36 co iquared 
36 
21600 
T9800 malt by depta 
129600 


1036800 
907200 


1017 87(340db'\ſfolid inches: 

| Then divide thus {alt Produc -by 
282, andyou ſhall have the Cortene 
in Ale Gallons, or 5y- 10161, and 
then you have 1t in Beer Barrels; - or 
by 4515 for Ale-Barrels, as before 
in th2 Table of Cube Inches in thoſe 

_ meaſures. 


j 
T55 
4715 opallozs inches 
4247338360 268 
2V222 
T's.” 
'2 , | 
Or elie you m2y ſhorten the work, 
an1 tave this latt Divifion thus, and 
bring it into Gallons or Barrels. 
E.5 After 


Fog NJ 


After you have multiplyed the Dt- 


ameter by 1t ſelf, 


which is called 


 Squaiirg, and chen multiplyed that 
| Procuct by the {nches and 1oths. 
| Ceep. Note.this laſt Product , for 
{ 1f you would bring 1t into Callons , 
| ther muitply i by .002725 , but 

if you would hve ir at firſt into Bare ' 


 relsof the contcnr _— Note 

© the Work. 

'N —_ 129600 | 

| —_ 0.0000775 

f 648000 

f 10 2H800 648c00 

j YO 7200 907200 
259 200 9 07200 
36c[935000 1 C\- 440000 

Gaiens, Barrels, 


Yn 


4 , - 


rels, th:n mul! ply ithy: 0006775, 
and the product: cutting off the fra- 
ions » thall be rhe « attons; or Bar- 


The |} 


# ' 
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The only difficulty in this Work 18 
t koow how many figures 1s to be cut 
{ off from the laſt Work, the bcti 

Guide wherein is exp<rience,for one 
that is expetienced will nardly call a 
Veil:1l of 10 Tallonsa 100, nor the 
| contrary, noc one of a 100 a1loco, 
| 6r the Contraty , Much leis 10; now 
if 101 work right the miſtake muſt 
b: 10 much or none. For 360 Gal- 
lons muit needs be more then one 
| Bartel, and yet not a 100, there- 
fore it mult needs be 10, and the reſt 
cut off, as the 100 thouſand part of a 
Barrel, 

But to apply this to the Line cf 
Numbe s, for which chiefly my aim 
1s, the whole work 1s thus. 

'txrend the Compaſies from 1 to 
the inches Diameter, th2 ſame Ex- 
tznt (hall rach from thence the ſame 
way to the product. 

Then th2 extent from 1 to the laſt 
Product {hall reach froar the inches 
ccep the (ame way to another product 
wh ch.sth2 :quare of the Diameter, 

mul:1- 
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mvltiph;ec by the depth ; which ob- 


ſerve ana note, Then liftly , the ex-> 


tent from 1 to o. 2785 for Gallons, 

ort00.775 for Barrels, ſhall reach 

the (2me way from the lati found pro- 

cluct ( or the © 'Quare of th2 Diame- 

ter mnltip1,ed by ihe levgth) to con- 

tent in Gallons or Barrels required, 
Example, 

As I to 60 the Inches inDtiameter 
{01560 to 3600: Ag1in,as 1 to 36Go0 
lo1s 36 the inches derp to 129600 , 
the Square of the Plameter multt- 
plyed b; th: depth in Inches 

The nl; ty, fick for Callons lay, 
as Ito 0.27856 1S129600t0 351 
fere,qr elie, if you pl:aſe,to Barrels, 

AS I to ©. 775 (018 129600\l0 
10 Þatre's, anda little more. 

]iis Rule 1s for all C\lender-like 
round Veſſels, but if the fides b2 
irei2he and taper, then the uſual way 
and fomewhait neer the Truth 1s, to 
add the Piameters at the top and bot- 
rom tog-ther, and to take th: half for 
th: mean Diame ter, which when you 
have-cet , work as »<fore, Or 
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Or elſeyou may make uſe of the 
Gage-point , accor0:ng to Mr. Gav- 
| ter's Way , Which by Arithmatick'ts 
thus 5 

- Multiply the mean Diameter by 

the lzngth, an4 then divide that pro- 
duct by 17.15 for Wine-meaſure, or 
by 18. 95 for Ale-mex\ure,and note 
th2 Quotient and his Remainder ; A- 
oain, Multiply the quottent laſt fonnd, 

y thz mean» Diameter, and the Pro- 
dit; divide agun by 17--15 for 
Winz, or-by 18. 95: for Ale, and 
the Quotient inall be the Content in 
Gallons. 

This way by th2 Line of Numbers 
is very quick and ready. Thus; 

Extend the Compaſſes from the 
Caze-points either 17.15 for Wine, 
or 13, 95 for Ale, to the mean Dia- 
mer, th2 ſame extent being turned 
tiwic= the ſame way from the izvgth;, 
{hail reach to the content in Gallons; 

The F xrent from 18-95 io 60'be- 
in2 twicz repeated from 36, the In. 
ches d:2p ſhall reach to 361 fere, the 
contertin Ale Galions. 
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Or if you would have it to Beer- 
Barrels, then ſay, as 35. 96 the 
Gage point for a Beer-Barrel 1s to the 
mean Diameter 60, the ſame ext-ntÞ!"® 
applyed ewice the ſame way from the Al 
length, thall reach to 10, 002, that |< 


Is, Io þarrels, wh 
2 


1 h.: Gage-point foran Ale Barrel] 
which contains but 32 Gallons 1s 33, th 
9Il, | ter 

P-RO-B; tx, m 


The true conte;1r of a Jotid meaſure || C< 
being knw», to find the Gage. point 
of th: ſame mtaſu e. te 
The Gage: polnt of a Solid mea- V 
ſur2 1s the Dianet<r of a Circle,whoſe 
Supzrftial content 1s equal to the || © 
Soltd content of the tame mealiure .io | © 
the Sol14 content of a W.nz Gallon, | \ 
(2ccording to Wincheſter mea ure 'be- | 5 
ing 231 Cube Inches,if you conceive | | 
a Circle to contain fo many Incas, 
you ſhall by the 16 Problem of board 
meaſure nd the Diameter thereof to 
bz 17. 15,foras x i$to 1. 273, {01s 
2.31 to 294, 1, Whoſe iquare root by 


ts 


T9 
2 12 of the ſeconl,is 17. r5,the 
Sly point for W.ne meaſure, 

Thus likewiſe you my diſcover 
the Lage point for Ale-meaſurez, an 
Ale-Gallon ( (as hath been of late d( 
coveze.l ) contatning 282 Cubique 
Inches. For as 1 1$to 1. 273, fo1s 
282-10 356. 3,.\vhnje ſquare root (by 
th! 12 Problem of 'thz {econ1 Chip- 
ter) 1s 19. 95; the Gagz-point of Ale 
m-< lure, becauſe of ioil an1 Walt ex- 
c:eaing that of wine above 2 Inches. 

Amther way by having the D:tame- 
ter, lzyoth, and true content of any 
Veitel. | 

txtend the Comoaſles on the line 
of n»:!Mbers to.half the diſtance be- 
tween the content 2nd lernivth of the 
Veſſel, ths ſame: extent will reach 
from the Diameter to the Cage» 
Point. 

| Example. 

Hereat 7 9ndon 1c is ſaid, that a 
Wine Veſſel bewg 56 Inches in 
length, and 38 Inches in the Diame- 
ter, ” would contain 324 Gallons;'f io, 
Wwe 


we may divide the ſpace- between 


2.4,and 66,into two equal parts;the| 


middle will fall about 146, and the 


ſame extent that reacheth from 324. 
to 146. wilt reach from the Diame- 


ter 38 unto 17. I5, the Gage-point, ſj: 
fora Gallon of Wine or Oyl after}: 


London mature. The like reaſon 


holdeth for th: :like meaſure in all| 


places. Now from. what hath b2en 
ſaid doth neceſſarily follow this con- 
clufion : that when the Diameter of 
a Cylinder in Inches, is equal- to the 
Gage-point of any mealjure, given 
I:kewiie jn Inches ; every Inch in 
th2 length thereof, contains one in- 
rtever of the ſame meaſure, Sona 
Cylinder I7.15, Inches Diameter , 
every Inch in the length thereof, 
contains one intire wine Gallon, and 
ina CylinJer of 18. 95 Diameter, 
eve:y Inch is one intire Ale Gallon, 
PROB.2, Tofini the equated Dia- 
eter tw: way: faſt by Arithmetick), 
as in Problem of the ſecond Chapter. 
Add the two Liamete's at head 


and 
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[nd bung togeth:r, (being meaſured 
fin Inches) and the half ſum keep. 
Secondly , fubſtract the Diameter of 
the hzad out of thz Diameter at the 
buns, an1 note the remainder, which 
1s to be divided by 4,07 4; (as by the 
numder 5 is eaſte ) to tind out a 
fourth (or ſomewhat leſs ) parc of 
the difference, Thirdly, that fourth 
part ( or ſomewhat leſs) 1s to be 
added to the half ſum kpt , to make 
np th2 meanDiameter ſought. ©Examp. 
A Veſſel hath in Diameter at the 
head 1 $ 5». 3 p. and at the bung 21. 5 
Inches, I would know the mean Di1a- 
meter 18.3,and 21.5 added, is 39,8, 
th2 half is 19. 9, the leis taken front 
the greater, the remainder is 3 17.2. 
watch brought or reduced into 100 is' 
320. andin (teal of dividing by 4 or 
4: ſay 45, and the prodv@ :s 7 tenths 
and 3 over;which 7 tenths add to 19. 
9, and it maketh 20, 6 tenths for the 
mean Diameter required to be found, 
Another way by Geometry and 
bmewhat more exa,Of the Diame- 
ter 


Inn ACS on LOWS Sx mp=— yy oo 4a oo Ss — 
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ter at the h2ad, and bung, take the dif. 
fer2nce, thn ſay as 1 15 to 7, 1015 th} 
diffzrence to a fourth ium , wWhic 
fourch'ſum is to b2 added,.:o the Jeal 
of both th: Diamerers, v;z. thit at 
h214,as in th: tormerexamyole 18,30. 
and 21.50 added is 39. $0,wn9:e hilff 
Is 19. 90. and th2a ference is 3 mf 
2 p or$20,then ſay,as I 1s to 7, (o18 
320t02. 24,vhich 2.24 if you tak? 
wich your Compaſſes , out of your 
Scale of Inches and add it to 18.30, 
you thll ſee it reach to 20 Inches 54] 
parts , and this 19 the true mean Dia-|. 
meter, to make it a pzrfeat-Cylinder ; 
o- if you add 2 Inches 24 to I 8.30, 
It makes it 20. 5448 before, ' 


_ .Notz, [If the -d:ference- of the 


tivo. )izmeters b2 much, then you 
mnt 2dd th2 100 parts as in the Ta- 
ble annexed, 
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A Tab”, ! 
Def. parts 


14 I ©O 


=— 


O2.--——003 
OJ ofoT 
O04--——090 
OF ——OI2. 
. 05 ——OIF 
O07 ——OI9 
OZ 023 
Oy 025 
I O.-—O 3 (@] 
II ——O035 
I2——040 


L.3-——047 

Th OF 

,15;, —063 

I6———070 

=. —O76 

I $-——993 

I9-——O090 

20 ——IQO. 

2T I12 

2/2 + i TT 7 
23-——1T40. "3 » 
24——155 ;\D--SI06& 
25-——I7O 


s ; 
| 
| 
4 

! 

| 

2 
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This Table is' thus' uſed when the 
difference between the head and bung 
in cloie Cask is above 4 inche: ; thus, 

AS 10 to 7.0 1s the difference d2- 


tw2en the head and bung augmentedſ 


by the 100 parts of an Inch,is in tn? 


Table , to the fourth number, which} 
yon mu{t add to the Diameter at the 


hzad,to get a mean Diameter, 
PRO 8-4, 
Hawing the mean Diameter, and the 
tnigeh of aVeſſetto find the content, 
Excead thz Compaſſes from the 
Gage-point to the mein Diameter, 
the lame extent being twice repeated 
from the length, ſhall give the con- 
tent in galons and 100 patts. 
Example. * 
As 17: 15 to.20; {018 25 to 34z 
being tivice repeated,  * 


Avain, in a leſſer Veſlel. 


As 17. 15 to16, {01823 to 20, 
zing. twice repeated from 23 the 
ſame way as fromx7, 15 to 15. 


[115] 
PROB. 4. 
Hawing the Diameter and Content to 
fad the le:gth, 

- Extend the Compaſſ:s from the Di- 
ameter to the Gage- point, the ſame: 
extent tice repeated from the con- 
tent, {hall givethe length. 

\ AS38.t0.17, 15,{01$ 32 4 to about 
66 twice repeated, 
P ROB. 
Having the length and content, to find 
the Diameter of aVeſſel. 
Extend the -Compailes to half the 
diſtance , between the length and 


from the Gage- pojut to the Diame- 
ter. Y 

Divide the ſpace between 66 ,and 
324,in tiwo.e val parts, the ſame ex- 
tent ſhall reach from 17.15 t038, 
the Diameter aboveſaid. - 

Example, 

Asroto.7 ,-f0 18 the: Difference 
10:».and 3 1th more, as inthe 
Table to 7 Inches 2 roth, , Which = 
muſt add to the Diameter at head, 


content, the ſame extent ſhall-reach | 


make a mean Diameter, Z&OB, 


= 9 
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PROEB. 5. : 
Having meaſured a V-ſſel according al 


to Wine me- 1ſure.toknow what it hotasP* 
in Ale meaſare, without kaomng the 4 
oo”: -pornt. | 


og 
As 282 isto 231, ſois the contentÞU 
in wine Gallons . to the: concentinſ#10 


Ale Gallons, Or: the contrary,as 23 1| ll 
is to 2 82, ſo 15- the content in Alex 4 


Gallons, -to the content it in wine Gal. 


lons, 
Exanple, 


As 282. t0231, ſois 116. 4, toe 
95, 30. and 2$231 0282: 0'1FY 2] 


30, to 116. See: U 
| [1] 
PRO. 7, = TK 


To mal are any woes el a mare eaſie way. 


There is yet a'more eafie way, -and 
for exactnets no way inferior toany 
extant, and that by taking the tenth 
In 1 Inches and 40 parts, but the Dia- 

meters 


| 


a_] a & > 
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eters at head and Bung, with a line 
alled Cughtred $ Gage line, {and to 


D! had at Joha Brown's houie mn the 


1inories neeTr Aldgate, Mauibcmatt- 


£:1-In'-:ument-maker ) the uſe of 


nich 1s thus, take the Diamcerer ar the 


buns, with thole diviſion's on the line 
aforeiard, f,om that en. where h: &i- 
vihons begin to be numbred. And fet 
that down twice : and the Diame. 
tzr of the infiwe of the head ( for io 


2 underſtand all alcn?,) and {ct 
hat down once. Inth's manner, 


063 and then add thein together as 


053 here you iCe, the Iengh in Ins 
| 80 ches.uppoie.to be ( 2:0. 82; ) 
þ'77 Thittz and erghty two of a 
hundred : then iay, AS 13S 1. 77, 
0's 30. 82 t054. 55 huncred parts 
of a Gallon, beinga Itttle more then 
lf a Gallon, which iS 54 gallors 
: the content of | a high Country 


Hogthed, whole meaſures Were as be- 
0;e, 


% 


e > 
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n Depth — — -GO 
"i : ot OY 
F Diam. at top ———---72-33 \, 


Diam. at bottom ——— 5 8-16 


I 


Surg of the Diameters 130-49 
130.49 


LD — 


T3 7445 
52196 
©0000 
The Summe of 39147 
the Piameters 13049 
Squared———- 17027(6401 
ProduR of Diam. 4206(7128 


| The1 Refdu2 1282c[9273 by 
BF 7 43 
| 58.16 


43398 

7233 
$7864 
-$:2.4.,.+ EE 
_4: 05/7128 128 
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The rehdue the fraction Cut of 
I2$21 


43.60 


7692606 
35463 
51284 


RR re 


558995(C0 


g 
a 3 
T0979 
25423 33 
SFSDGE(5 1 gf — 
T7777 1077 
077 
Fo | 
To make the Number 1077 which 
Is fixed for an Ale-Gallon, or 882 
for: a Wine Gallon, or the. fixed 
Number, for a Beer-Barrel wh'ch 1s 
38796, for an Ale Barrel 15 34485. 
| Multiply the . Cube Inches in a 
Gallon or Barrel by 14, divide the 
Product by 11 ,and multiply thz quo- 
F tent 


bond —_tae, 
LR 


. - TOS 0 = 


pan 0 : 
, —c___—— " —_ _ 
—————— — — —  — Fg 0» : 7 


_ 
i 
40 
{ 
dy 
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tient by 3 , produceth theſe fixed 
Numbers. 
To meaſure a Taper , round Tun by 
. Arithmatich. 
Set down the Diameters of the top 


| and bottom in Inches and 10 patts , 


and add them together to get the ium, 
and multiply the one into the other ) 
to vet the Product of the two Dia- 
meters. 


Alio multiply the ſum of the Dia- | 


meters in it (elf, which is called Squa» 
102 thereof. 

Then ſubtract the produR of the 
two Diameters, 'out of the Sum of 
the two Diameters ſquared, and note 
the Reſidue for one number ; then 
multiply that reſidue by the Inches 
deep, which produceth another pro- 
duct, which laſt Product divid-d by 4 
I077, 4 certain fixed number for 
Ale Gallons, ſhall. in tae quottent 
vtve the content in Alegallons requi- 
red. Note , That if the figures” be 
many, becauſe of Frations, you may 
cut off all the FraRions after the firlt 


V _— 


— 44 V 
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| Multiplication, which are always as 


many as the 1 0's or. yoo parts of: the 
Inch come to in both Sums, as you 
may ſee in the Example annexed, 

To work this by the Line of Num- 
bers : Extend the Compaſſzs from 
the fixed Number , to the ſquare of 


| the two Diameters , leſs by the pro- 
| duct of the two Dtameters multi- 
 plyed together , the ſame extent.yvill 
\ reach from the perpendicular depth 
to the content in Gallons or Barrels, 
| according as the fixed number was. 


Example. AS 1077 to 1282H+ {0 
18: 43. 60, tO 519. 410 gallons; -a5 
38796-"to; T2821 , {018 43,*60, to 
I4. 40 Barrels; a$ 34485 to 12821, 
{q1s 43. 60. to 16.22 Barrels of Ale, 
and the like for any ether meaſure. 


£2 Example 
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Example of this way, 
Diaw. Head, Cys 37 lengrbggo 
Irghes. ne © 


h& &) 


I 
To 


I 44 
-I8 


1142 
334 


©3564 
'&: RY 


"X72'8. #8 3: 
3564 (254-6(84.9.1 1 thirdef the 


" W755 (head 
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FoT 33 AF ; | 
rx80648046(260.2 
#44 33 26d2 os 
44 ':D W 


y 84 C 
| 49 
| 0713 
EF: 4 © 
| a 3 FO OF TART RE HIIEE COMETS I 
| 1745 2485212 


2485 (107-58-galloas of wine. 
TECC 9 : 


233 
=: Or ſhorter thus: 


ya” 


ra R—K— CG" SC CLE vn ——_—_—_— IRIS og -  n—_—_—_— 


[As 1 to0.5236 ſois 1024to 535.5 
| $rYt00,2618 {01s J24to. 84.9 


— 


621.4 
40 
| Cube-Inches 2485%o 
Auother way more exatt but yet more 
tedious to work, Note the foregoing 
Example. 
Meaſure the two Dirmeter? in In- 
ds and 19%: t3,andgalſo-the iengih 
F:3 Within, 
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within , and find out the Superficies 
of the Circles having thoſe Diame- 


ters , and add two third-parts of the| 
oreater Diameter, and one third part 


of the lefler into one ſ\umme; Then 


multiply that number by the leneth | 
and the product thall be the contentf 
11 Cube Inches , which produc di-| 
vided by 2 82 gives Ale-gallons or by 
231 gives the content in Wine-galf 


lons. 


To find the content of a Circle} 


having the Diameter , ſquare the Di- 
ameter, then multiply that ſquare by 
x 1, and divide the: laſt produR by.14 
and the quotient is the ſuperficial con 
rent in Inches required. 

Or ſhorter thus, 

As 1too. 5236 a number fit fo 
3 thirds. So1s the Square of Diame 
ter at bung to: a fourth. Then, as 
tw 02618 a number for x third 0 
head ; ſos the Square of Diameter a 
head to another fourth : which .tw: 
fourth added together and multiplyel 
by the length, gives the content1 


Cuby 
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; | Cube Inches. Then thoſe divided by 
'} 231 for Wine , or, by 282 for Ale,, 
.| gives the content in gallons. 
th The uſe of ſeveral Gaging-lines. 
i} Lalit ofall to make this work more 

| eafte for Mechanick men, and thoſe 
tþ that want Arithmatick, there is ſeve- 
.þ ral lines to be had on Joint or freight 
| rul:s at the Sphere and Dzal in the 
. | Minories, As firſt, a Diagonal-line 

for Wine or Ale-gallons. Second, by 
Mc. Ozghtred's Gage line ſeveral 
| Wayes applyed. Thirdly , Rules to 
x find the emytine(s of Bnts, Bar- 
iÞ reis, and Kilderkins. Fourthly , a 
Rule to Gaye any Buſhel, Half-Buſh- 
Fell, Peck, Half-peck:, Pottle, or 
| Quart, or Pint meaſure , according 
to 272 the Corn-gallon ; Whoſe ſe- 
veral uſes is as followeth. 

Firſt , for the Diagonal line, 

Put th2 Rule in at the Bung-hole 
down aflope to the bottom of the 
head , and obſerve what parts the 
ed middle of the Bung-hole cuts, which: 
0 2 Putting bota ways Will aflure you of, 
Wl -ÞF 4 | and; 
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and ſo many Gallons will the Veſlel 
kold, (when full) of Wine or Ale- 
Gallons, according as your Line 1s, 

Example, Suppoſe the length of 
the Diaconal-line afloop from the 
botrom at the head, to the middle of 
the Bunchole be 28 inches, then on 
th: Diagonal Line for Wine-meaſlure, 


ou thall find almoft 60 gallons; and| 
en that for Beer or Ale-meaſure buth 
48 gallons ; for the centent of ſuch} 


2 Vefſet whoſe ſlope or Diagonal line 
from the midcle of th2 Bung-bole to 
the head at Bottom 1s 28 Inches, 
Not: alſo, This Diagonal lire will 
ſerve to meaſure Pots, Pails, Kettles, 


and ſuch like Veſſels that be made} 


open $ Provided, that when you 
take the Diagonal-line from the vp- 
per edve of the Veſſcl to the oppotite 


lower edee acroſs, next the bottome, 
whatſoever the edge of the Veſſel} 
cCuis on the rule , the half thereof 1s 


the content of the Veſlel neer the 
matter. 


E xampl 6, 


A ————— 
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Example. 

Suppoſe that a Croſs fro:n the up - 
per edge of a Paile tothe beitom be 
18 Inches, the Rule will thew 106, 
the half of ir1s.S$, the number oÞ 
Uallons the Pail holds, 

Tae uſe of Mr. Oughtred's: Gege- 
line you have 1h part before for mca- 


| ſuring of Wine or Oyl cloſe Cask , 
; but for - th application thereof to 
| Brewers-Tuns,0r indeed any great or 


ſmall Veſſ:l is thus, All along bythe 
Gage line 15 a line of (mall . {nches \ 
about half an inch in dignets, and 

ery of thote parted 1 into 10 parts , 
” reps elent 10 parts of an Inch, an. 
the ule 45 thus ; 

Take the Diameters of your veſſel 
at the top- and bottom in_Inches and 
10 parts, and-add them tovether, 
then if the {ides are ſtreight, count 


| the half fora mean Diameter : But 
If the Staves are {yelling outwards , 
then uſe th: proportion before as 10 


to 7, to find the mean Diameter, | 
I nels having found-the mean Dia» 


To 


£3 meter , 


1 y) 
"4 
48" 
ms: }! 
'Fak 
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meter, look for the ſame on the ſmall 
Inches , and there you ſhall have the 
true quantity of Ale-gallons in ore 
Inch deep ; which number if you 
-multiply by the- Inches deep., the 
produR ſhall be the content in Ale- 
Gallons, ' © | 

Example, 


Suppoſe a Brewers Tun at the Top 


be 82 12, at bottom 72,and deep 38 


Inches, 


Diameters$ 62-00 top 
' C 72-00 bottorse, 


I 54-©O Sum * 
77-00 half ſum or mean 
Diameter. Thenif you look for 77 
among the ſmall Inches,you ſhall find 
rich azain{tit 16 Gallons , and 49 
or neer a half, 'which multiplyed by 


38,the inches deep,make 626 Gall. | 


G2 parts for the extent onthe line 
of numbers, from i to 16-49 ſhall 
reach the ſame way from 3 8 the In- 

ches deep to 626 ; the content. 
Note, That by this Rule you may 
make 


| 


__ 
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make a Table of the content of any 
round taper Tun, of how much ſhall 
be in oz cut at any number of Inches 
of fulne(s or emptineſs. 

Another Example. Suppoſe a Vel- 


| ſel be in Diameter at top 160 In- 


ches 5 tenths, and at bottom r48 
Inches and $ tenths, the ſum is 309-3 
the half is 154-6: for a mean Dia- 


meter, thz Gage-line right againſt 


I 54-6; is 64. 63, which multiplyed 
dy 41, 70,the Inches and tenths deep 
make 269510710, which latt 4 ft- 
oures are fractions and parts of a 
Gallon, 

. Note, If ina great quanilty of gal- 
lons, if this way prove to be ſ{oine- 
what leſs. then in tcuth there may ve , 
or that it do not agree with the for- 
me: Rules ; take this for an(wer, 1:1$ 


| aSneer as any luch inſtrumental way 
| canbe compoſed, and: of two er- 


ro's take th2 lealt, and therefore may 
pleaſe till a better com2s. Note alio, 
That by altering the Inches that goes 
by th: Gage-linz it may b2 mad- = 

or 
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io: Alz or Beer-Barrels, or any other 
vreitr Or lefler meaſure whatſoever, 
ani th2error allowed for by taking 
the Diameters more exactly , as Ex- 
pe:ience and practice will make ea- 
{12, 


Note alſo the ſame Line is impro- | 
ved by Mr. Newtes I think, but the} 
way how being in Print in W:»gate's | 
Rule of proportion, I ſhall tay no-| 
thing toit, this way being full as ex- 


at and more cahe. 
The Uſe of the Rule to fiad the empti- 
neſs of Buts, Barrels or Kilderkins, 


T he uſe hereof is very eafie, forifF 


you put the beginning end of the 
Rule downright at the bunghole home 
to th: oppoſite fide, how far ſoever the 
Liquor wets the Stick,the figures will 
ihew how many Gallons is in, and 


the complement thereof to the whole | 
content 1s what it wavts of being full. | 


Example. | 
Suppoſe T have a part, or a whole 
Barrel of Alein a Beer-Barret ( for 
there are or ought to be no Ale-Bar- 
rels, 


» Ch fQ- = C0) Th wr rw 
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rels) and I would know how much 
1Sinor out : Putthe Line fo: a Bar- 
rel downright in the Bung-hole to the 
oppolite ide, and then ſuppole it 
wets 13 zxches 8 teaths, then there 
1s 23 Gallons in and 13 empty. 

But if you had put the Rule for a 


| Kilderkin, and it had wetted as b2- 
| fore, then there \wonuld have been 


but I5 eallons in , and ; out, the 
complement of I5 to 18, for 15. 


| and 3, makes 18. 


But if you had uſed the Line for's 
But, there would bave been about 


| 52 Gallonsin. Or of ſome round- 


1h Buts , about 57 Gallons in, and 
63 out , the Complement'to 57, to 
120 the whole contentin a Bur. 


The uſe of the Rule for Corn, ant for 


Sea-Cole meaſures, 


Take the Rule with the beginnine 


end from you , and take the Diame- 


ter of the meaſure whatſoever it be, 

and th2 fieures onthe Rule rieht a- 
92intt the Inches Diameter thall eX- 
preſs how many Inches and hundred 
parts 


: 6-15 parts deep. 


deep. 
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parts that meaſure ought to be in 
depth to make a true meaſure. 

Two Examples of every meaſure. 

A pint meature 2 Inches and 5; Dt- 
ameter , ought to be 6 Inch2s 95 
parts'deep, 


Andat2 Inches 3 quarters over 5.| 


75 deep. 
A quart meaſure 3 Incizes diam, 


ought to be 9 Inches and 63 patts| 


deep. | - : 
And at 3 Inches 3 quarters Dian, 


A Pottle-meaſure 4 inches Diame- 
ter, ought tobe 10 Inches 82 parts 


And at'5 £ Inches Diameter, 5.73 
Inches deep. | 

A Gallon or half Peck 6; broad, 
ou2ht to be 8-19 deep, at 9 Inct 
Broad 4-25 deep. 

A Peck 13 Inches broad or Diaz 
meter , - ought to-be 6-94 deep, and 
at 12 Inches broad 4-82 deep; *:: 

A half. Buſhell 13 Inches broad 
muſt be $-23.but at 16 Inches'broad 


but'5-42. deep. A 


] 
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A Corn-Bufhell of 17 Inches 
broad, ought to be 9-62 deep » but 
of 21 Inches broad 6-29, But for 
 Sea-cole meaſures take the next num- 
ber forwards toward the beginning, as 


| {uppoſe a Cole- buthell be 18% * broad 


' on the 1n(ide, the Rule ſaith it ought 
| to bz 8-12 , but you may take $- 33 
tne number next toward the begin- 
ing 32, 8-33 becauſe a Corn-Buth= 
e& ought to hold a quart more then a 
Corn Buſhel of water ; and the Di- 
ameter from outifide t6 outifide 


| ought to be 19 Inches and : > the half 


buthel I 4-5 the Peck 1 1: the half 
Peck 9; to make the heap to bear a 


proportion to the fats. 


An Taftrumental "way to find the emp®- 
rineſs of any Veſſel, by the Line © 
of Numbers, Cloſe-Caik. ' 
Extend thz Compaſſes from the 


-Iwhole Diameter at the Bung to the 


next xr. thz lame extent (hall reach 


[the ſame way from the Inches and 
dIparts'of emptineſs to a fourth/num- 
dlber 0n a Line of Artificial Segments 
\ 


Joyned 


_*--- - 


$-9 fof {0 much out, and from $ 3-6 
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-joyned to the Line of Numbers, 
which fourth number keep. Ther 
as I, the whole content in Gal. 


lons, So is the fourth number kept, 
to the _— in the ſame. Galton | 


the content was, 


x XAmpie, 


For a Beer-Barrel at 5 Inches dry, 


or,17-wWet., of 5 Empty) ane I 7- 

Full, | 

._ Theextent from. 22. 5 add 

reach from 5 to 16, 4 on the Seg- 

ments, or from 17.5 to 83.6.” 
Then the extent from I to 36.ſhall 

reach the ſame way fron 16-4. t0 


t0.30=1 for {0 much i iy Waich to 
Sums oor togeth2r makes 36 Gal- 
lons-- 

You may if you will ay, As x fo 
the mean Diamecer , 19. 'is the,m&an 
emptineis, fc. and- th: work:will b: 
ſomemwnat more exact, but this 15:neet 
the matter , and ealie, 

T belt 
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| Theſe Colleftions of Gaging,Courteous 


Reader , are the Iſſues of ſeveral 
years pratlice of ſeveral men, 4s 
Ar, Oughtred, Hr. Gunter, 21r. 
Renolos, Mr, Collins, and many 
helps and Alditions of my own; and 
if my brevity and inſofficiency 
wrong them not , they may be wel- 
core to many a Learner , however 
very convenient for the further uſe 
of the Line of Nambers; and ſo 

[ leave it 4s the moſt general Ga- 


ging that at preſent is extant. 
I 


One example more by Mr, Oughtred's 


way. Suppoſe a great veſſel whoſe 
length 5 70. 50 Inches, and the 
Diameter at the bung 2 gallons 03 
huxdred parts, (for ſo they are pro- 

erly called) and the Diameter at 
the head 1 gallon 10 parts, what is. 
the content ? 


Set 


I30 
Set the two Diameters down y 210 03 f 
that at the bung tWICe. and that al: 
at the nead once. and add tazm 17g , 


' together thus , And then ſay D 5116] 


251105. 16, foi: 70. 50, L 70.50 
to 363. 78. the content (ought fory 
{$ khit is 363 oallons 6 pints and & 
(f- quarter, Wh: ch 78 (o to reduce do 
[a thus iay on the linz, A$ 100 to 80, {| 
78 t06.25, which is 6 pints and a 
quarter, the fraction ſought. 


What is Aid here of ReduRion 1s 
Penerar in any other, as from 12 t0 
10, either {killinzs or Inches td 
tenths of a ſhilling, or tenths of a 
Foot, or Pence or Farthings, Ounces, 
or Chauldrons , hundreds 3 either 
weigat or Tale, and the rule 1s thus: 

If 300is 12 d. what ſhall 75 be? 
facit 9 Pencen or 9 Inches. 

If 1.00 be 112 1. what ſhall 50 be? 
facit 56 pound, 

If 100 be $ pints, what ſhall 25Þſe 
be > facit 2 pints. th 

If 100 be 48 f, what ſhall 30 befÞth 


facn 
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| facie 14. 4, that is, 3d. 2 f.5 ner. 

If 100be 36 Buſhels, what (hall 
| 24 bz > facit 8.Buſhels + and becter. 
{ If 100be6o min. what (hall 50 ' 
| be? facit 3o minutes, or half an hour, 
| _If 100 be 120, what ſhall 80 be ? 
'facit 96, of 112 of nails. 4 
| Thelikeis for any kind of Redu- 
\M10n, | 


CHAP. V.I1L 


The uſe of the line of numbers in Oue« 
fttons that concern. Miltary Orders. 


PROB, 1, 
Any Number of Sonldiers being pro- 


pounded, to order them iyto a Square! 
Battle of Men. TI 


Find by the 12 Problem of the. 
ſecond Chapter , rhe Square root of 
the rumber given ; for- ſo much as 
*| that root ſhall be, ſo many Souldiers 

6:5, ought 
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ought you to place in Ranck, and fo | 


h 
many likewiie in File, to make 2 k 


Square Battle of men, ws b, 
Example, Fe 
Let it be required to order 625.ff, 

Souldiers, into a Square Battle of 

men; the <quare rooot of thit num-P}, 

beris 25 ; whzrefo-e you are to place| 


P 
F 


25 1n rank, and as many in File, for 
fractions in this practice are not cons 
fiderable. For hat there been but 3 
leſs, there would have been but 24 in 
ranck and file, 

PROB. 2. 

Any Number of Sonldiers being pro- 
porinded, to order thems into a donble 
Battle of men: that is , which may 
have twice 4s many inrauck asfie. 

Find out the ſquare root ot half the 
number given, for "that root is the 

number of men to beplaced in file, 8 

tice as many to bz placed in ranck, 


to make up a double Battle'of men. |" 
Example. | 


Let x368 Souldiers, be propound- F,, 
d tobe Fut in that order :-1 find <- | 
| tne 
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the 12 aforeſaid, that 26, ec. is the 
quare root of 634, (half the number 
propounded,)and therefore conclude, 
that 52 ought to be 1n ranck,& 25 in 
file, to order {o many Souldiers into a 
double Battle of men, 

| PROB. 3. 

Any number of Souldiers being pro- 
| pounded, to order them tnto a quadru- 
ple batail of men; that 15,fqar times 
Þ ſo many in Ranch, as File, 

| Here the Square root of the fourth 
art of the number propounded, will 
bew the number to bz placed in File, 
nd,four times ſo many are to be pla- 
Fed 1n Ranck. 
' $5. 2048. being divided 5y 4, the 
votient 1s 512, Whoſe root 18 22 (5) 
nd ſo many are to be placed in File 
nd 88 in Ranck, being four times 
2. Ge re 


| 


'PROB. _— E 
lny number of Souldiers being given, 
rgether with their diſtances in Rank 


Lattail of ground. 
Extend 


and File, ro order thens into a Square 


[140] 

Extend the Compaſſes from the di-, 
ance in File to the diſtance in ranck;ſ, 
this 'done , that extent . applyed the 
fame way from the number of Soul-[; 
diers propounded , will cauſe the| \ 
moveable point to fall upon a-fourtlÞ}, 
number , whoſe Square root 1s thfſg 


number of men to be placed in File Jy 


by which, if you divide' the: whole 
Hiinber of Soldiers, the quotient willh; 
ſhew the number of men to be placeſſtc 
in Ranck. 
Example. 

2500 Men are propounded to be of 
dered in'a Square battle of ground, i 
ſuch fort that their diſtance in Fi 
being ſeven Foot,and their diftanceig ; 


| Ranck three Foot, the ground where 


upon thzy Rand may be a Juft ſquareY}fo 
to relolve this queſtion, extend fo 
Compaſ{:s upon the line of nr ra 
downward from 7 to.3 , { then Ito 
-Cauſe the fourth number to be.foun{r,, 
will in all likelyhood conſitt of 4lfce. 
gures, ) if you apply that extent lth; 
lame way, from 2 Oy in the ſecolſto! 
* bg 


[} . 
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part among the ſmalleſt diviſions, the 
moveable point will fall upon the 
fourth number you look for, whoſe 
|{quare root 1s the number of men to 
I|be placed in file. By Which 1quare 
[root if you divide the whole nui:ber 
of Souldiers, you have the number of 
Imen to be placed in ranck. 

| As 7 to 3,ſ0 2500 to 1072,whoſe 
({bicoeſt ſquare root is 32,then as 32 is 

to 1, {015 2500, to 78, 


PRUB.-$. 
Any number of Sonldiers being pro- 
f pounded. to order thems in rank and 
iy file,according tothe reaſon of any two 
vumbers given. 
* This Problem is like the former , 
for as the proportional number'given 
for the-file, 1s to that giver for the 
Franck, fo 1s the number of Soulaters 
Fto a fourth number, whoſe ſquare 
Mrootis the number of men to be pla- 
Wcedin ranck, by which if you divide 
Ithe whole, you may have the number 
; to be placed in file, | 


Example, 
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Example. 

So if 2500 Souldiers yvere to be 
martialled in ſuch order , that the 
number of men to be placed in file, 
might bear ſuch proportion to the 
number of men to be placedin ranch, 
as 5 bears to 12, I lay then, as 5 is to 
I 2,{0 1s 2500 to 6000; whole ſquare 
root is 77 the number in rank : then] b 
as 77, 15 to 1,f018 2500 to 32G, þþ 1 
The number of men to be placed inf © 


2 A ow jw 5 yan, my 


file, 0 
i. "M1 
CHAP<IX: Pi 

The uſe e of the Lize 17 Queſtions of tt 
Intereſt aud Annuuies, re 
PROBE. I. p! 


A ſum of money put out to Hſe,and thi 
Intereſt farborn for a certain time;tof ni 
know what it comes to at the end of W 
that time,connumg Irtereft upon. In tt 

_tereſt at any rate propounded, W 

Take the diſtance with your Com- 
paſſes b2rween 100, and the Increaſe 
of 100 /, for one Year , (which you 
fu 
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maſt do very exactly) and repeat it 
ſo many times from the principal as 
itis forborn years , and the point of 
the Compaſſes will Ray on the Prin- 
cipal with the Intereſt , and increaſe 
according to the rate propounded, 
Example, 

I defire to know how much 1251. 
being forborn 6, year will be increa- 
ſed, according to the rate of 6 /. per 
cent.reckoning Intereſt upon Intereſt 
or Compound-Iatereſlt, 

Extend the Compaſſes from 100 to 
106 ; thatextznt being 6 times re- 
peated from 125,ſhall reach to 1777. 
th2 principal increaſed with the inte- 
re(t at the term of 6 years,at the rate 
propounded, __.. PRE 

But if it were .required fof any 
| number of Months, then firlt find 
| what x00 is at on2 Month, then ſay 
| fhus,If 200 give 10.5, at one month, 

what ſhall 125 be at 6 months end ? 
| facit 75 5, And the work is thus : 

Firſt ſay, If 100 give 10s. at 
one months end, What ſhall 125? and 

CG It 


'' 44 
| it makes 125. 6d. then fay , If one 
| monthrequire 125, 64, What ſhall 
fix months require? facts 75 s, that 


| 3s three pound fifteen ſhillings, the , 
|= thing required to be found, 

[0 PROB. 3. 
if A ſumof money being due at any time | 
[4 70 come, to find what it ® worthin | 
14 ready money. = 

"i This queltton 18 only the inverſe of | 
If the other; for if you take the ſpace | 
” berweenio6and 100, andturn it | | 
=, back from the ſum propoſed, as many , 
& rimes asthereare years in the queſtt- | , 
& on,it ſhall fall on the ſum required, | , 
[3 Example. P 
1:8 Take the diſtance between 106 and} , 
{4 100,and repeatit 6 times from 177, : 
"0 and it will at laſt fall on 125, the ſum , 
HY ſought,  PROB, 3. os 
F 1 yearly Rent , Penſion, or Anzmiy|| , 
[if being forborn for a certain termofh _ 
F nears, to find what the Arrears cont P 
34 to at any rate propounded, s 
"2 Firſt you muſt find the principal -, 
ln tat (all anſwer to that Annuity, then, 


[145] 


find to what ſum the Principal woutd 
be augmented at the rate and term of 
years popoundced ; then if you ſub-+ 
{tra& the principalout of that ſum,the 


remainder'is the Arrears required, 


Example, 
A Rent, or Annuity,or Penſion of 
10 pound the year , foroorn for 15 
years, What will the arrears thereof 


come to at the rate of 6 per cent,coms=: 


pound intereſt ? 


The way firſt to find the principal | 


that doth anſwer to 19 /. 1s thus: It 
6 pound hath a 100 for his principal, 
What ſhall 10 have? facit 166/.165. 
or 166 1, 8s, for the extent.from 6 


F toro will reach from 100 to1 66-8. 


\ which is 166 1. 16s, Then by the firſt 


| Problems of this Chapter, 166 1. 16 s. 
forborn 15 year,will come to 398 /. 


then ſubſtrat 1667; 16 5, out of 398 
pound, and the remainder, viz. 231 
pound 4 ſhillings is the ſum of - the 
arrears required.But note, in wort i 18 
this queſtion, your often turning, un= 
lz(s your farlt extent be moR preciſely 

"'G-2 exact 


CY 
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exact, you may commit a 2roſs error, 
to avoid which , divide your number 


of turnsinto 2,35 of 4 parts,, ang, 
when you have turned over one patt , 


as here 5, for three times.5 1s 15, 
open the Compaſles from thence to 


the principal, and then turn the other | 
two turns, viz. Io--15. and this may | 


avoid much errour, or at the leal 
much mitigate it ; for - tn/;the(e que- 
ſtions the larger the Lme is, ' the bet- 


ter, 
P ROB. 4. 


A yearly Rent or Annuity being pro- | 
poxenied, to find the worth in ready | 


Ficit , find by the laRtwhat the ar- 
rears come to at the term propouns | 
ded, and then what thoſe arrears are þ 
worth in ready money, and that ſhall 
be the value of it in ready money. | 


Example, 


What may aLeale of 101. per ax» f 
having 15 year to come be worth in} 
read» money? I find by the laſt Pro- 


blem that the arrears of 10 /. per am, 


forbornÞ' 
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| forborn 15 years,is worth 2 317. 145. 

And' Ilikewiſs 1 find by the ſecond 

Problems that 23110. 4 5s. isworth in 
| ready money 96 1. 15s. and ſo much 
| may a man etve fora Leaie of 10 /. 

per ans. for fifteen years to come, at 
| the rate of. 6 /, per cext. | 
{ Butif it were not to begin preſent- 
| ly, but to ſtay a certain term fonger , 
then you mult adde that time to the 
| time of forbearance; as ſuppoſe that 
after 5 years it were to' begin, then 
| you muſt ſay, 231 /, 4s. forhorn 20 
| years is. worth in ready money, andit 
| 172 pound 8 (hillings;and that (Hall 
| be th value of the Leaſe required. 
| A ſum of money being proponnded, to 
| find what Annuity to continue any: 
| number of years, at any rate pro» 
| prended, that ſwnr'of money will pur- 
| chaſe: 
| Take any known annuity, and find 
Jthe value of itin ready money ; this 
J being done ,. the preportion will be 
jttus 7 As the value found out is-to the 
G 3 annuity; 
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annuity taken , ſo is the ſumme pro-| 

pounded to the annuity. required, ÞF 
Example. 

What annuity to continue fifteen| 
years will 800 /. purchaſe , after the 
rate of 61. per cent, Here firit 1.take| 
Io. per ann. for fifteen year,and find} 
It to be wotth in ready money 96 /,| 
16 5. by the laſt Problem;then I ay,as| 
96 [:8s.is ts 10,f01s 800 to 82--7,| 
which is 82 {. 14s. and ſo much neerÞ 
do I conclude will an annuity of 82 /,| 
I4 5s, per ann, be worth for fifteen 
years, after the rate of 61, . per cent, 
v4. 8001, 


Quan —_—— 
—_— = —— 


CHAP. X. 


The application of the Line of Num 
_ . bers to uſe in domeſtick affairs, as in 
Coals, Cheeſe, Butter, azd the likg. | 


I have added this Chapter, not for} 
that I think it abſolutely neceſſary, | 
but only becauſe I would _—_— 
abſo-} 
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| abſolute applicableneſs of the Rule 
to any thing, be hinted at ; for it may 


be the anſwer of ſome, Do you come 
with a Rule to meaſure my commo- 
dities Which are fold by weight ? 
Yea fo far as there1s proportion, it 
concerns that, and any thin Elie , 
the Application of which I ave to 


the induſtrious praRitioner : only 


I here give a hint, As much as to ſay, 
here is a treaſure if you dig you. may 
find, for fome may be apt to think 
it being a Carpenter's Rule, it is fit 
but for Carpenters uſe only : but 
know, that inall meaſures winch are 
either lengths, Superficials or Solids, 
or as ſome call thzm Longametry, 
Planametry, and Solidametry : andin 
all liquids, by weight or meaſure, and 


þ inall time, either by Years, Months, 


Weeks, Days, Hours, Minutes, and 


Seconds, and almoſt ( I think T may 


| fay,)in all things number is uſed, and 
| in muny things proportional numbers, 
| wry then may not this line put 1n for 


a ſhire of uſe, ſeein2 it is wholly 
CG 4 Com- 
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compoled of, and fitred for propor- | 
tional numbers, and of fo eaſfiz an at- 
tainnent, for any ordinary Capacity, 
and chieft} intended for them that be | 
ignorant of Atithmetique, and, have | 
not time to learn that noble ſcience| | 
as forme have ? | 

And, Th { for more conveniency of 
ReduRtion, take theſe Rules of Re-þ 
auction: _ | 

Rules for Engliſh moey, : 

Note, that 4 faithings, make aþ 
penny; 16 farthings, 8 half pence, | 
or 4 pence, make a groat, 48 far-| 
things, 24 h; '[f- pence, or 12 pence, | 
maxe a ſhilling : 4o pence or 10| 
oroats, IS 3 ſhillings 4 pence; 8a | 
pence, 20 groats, or 6 ſhillings 8| 
pence is a "noble ; ; 160 pence, 40 
oroats, Or 13 ſhillings 4 pence 1s aþ 
mark; 20 ſhillings, 4 crowns, 3|þ 
nobles, or 2 angels » 15a pound ſter- | 
ling. 

Rules for Troy-weight. ; 

| Note that 24 grains 1s a penny, þ 
wetght ; 2 penny WC1gnts,0r 24 Car- |þ 
rots, 


ET TITS oo Rog 
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cots, 1$ an ounce Troy : 12 Ounces 1s 
a pound; 2 5 16. a quarter of a hun- 
dred, 50-/:6. half a hundred : 75 {ib 

3 quarters of #hundred,and 100 {{b. 
7 an hundred weight Troy. / 

Rgles for Aver- da-pors weight. 

Note that 20 grains, make a icruple:; 

3 (cruples., is a dram > 8 drains, 
i 2n OUnce:; 16 ounces, 1$ a pound, 
8 potind, aftone: 28 {þ, a quarter 
of ar hundred ; 56 416. half a C. $4 


lb. 3 quarters of an C. and 112-116, 
| or 14 Stone, or 4 quarters of a C, 


1s an hundred wha oe 5 C, is a 
Ho?ſhead weight ; 195 C,isaFother 
of Lead; and 20 = = a Tuy weight, 
and note 'that /. Henifies a Pound'in 
money : and hb. Gonifies 2 Poend in 
weight, eithzr Troy, or Averdupois, 
Rules for Concave Dry-meaſute. 
Note that 2 pints 1s a quart - 2 


| quarts a pottte, or a quarter! of a 
| peck: 8 pints. 4 quarts”, '2 po tttes F: 


| one Gallon,or half a peck, 2-Gallons 
'Sipeck : 2 Þ:cks make half a Bu- 


| 2) : 4 S6cks, or 36 bb, make a Bu- 
5 rrEneRE | 
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ibel : 2 Guibels, is a Strike ; 2 Strikes | 
2 Coombd, or half quarter ; 2 Coombs | 
4 Strikes, or 8 Buthels make a quar- 
ter, or a Seame : 10 quarters, or $80 | 
Buſhels make a Laſt. | | 
Rules for Concave Wet-meaſure, | 
+Note, that 2 pints is a quart : 2 
quarts a pottle ; 2 pottles 4 quarts; | 
or 8 pints make a Gallon : 9 Gal- 
 lons make a Firkin, or half a Kilder- | 
kin : 18 Gallons make 2 Firkins, a | 
Kilderkin, or a Rundlet; 36 Gal- | 
lons is 2 Kilderkins, or a Barrel; | 
42 Gallons make a Terce,63 Gallons | 


or 3; Rundlets make a Hogſhead, 84 | 


Gallons, or 2 Terces, make a Terci- | 
en, or Punchion: 126 Gallons, is3 | 
Terces, two Hogſheads, one Pipe, or | 
But. A Tun 1s 252 Gallons 14 Rund- F 
lets,7 Barrels,6 Terces,4 Hogſheads, 
3 Punchions, 2 Pipes, or Buts. Note | 
that in ſ\veet Oyl 2 36 Gallons make | 
a Tun,but of Whale Oyl 2 52 goes to Þ 
the Tun. 
Water- meaſure. : 

Note that 5 Pecks is a Buſhel, 3 | 
= Buſhels } 
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Buihels a Sack, 4; Buthels a Flat; 12 
Sacks, 4 Flats, or 36 Buthels, make 
a Chaldron of Coals. 

Ru'es for Loag-meaſure. 

Note that 3 Barley corns make ati 
Inch: 2 z Inch:s make a Nail: 4 
Nails or 9 Inches make a quarter ot 
a Yard, 12 Inches make a Foot : 
Foot,q. Quarters, 16 Nails,o: 36 In: 
chs, make a yard, 45 inches or 5 
quarters of a yard make an ell, 5 
foot 1s a pace, 6 feet, or 2 Jards is2 
fathom, 5 : yards, or 16; feet, 1$a 
| pole, rod, or perch, 160 perch 1n 
length, and on2 tn breadth, or 80 
perch inlenztn, and 2 in breadth ».or 

4 in breadth, and 40 in length, MAC 
jo acte, 

220 yards, or 40 pole, is a fur- 
long: 1760 yards, 320 pole, 'or 8 
furtongs, isan Engliſh mile ; 3 miles 
Sa Leavue, 2 © leagues or 6 o mile is 
a degrec,in ordinary account, and e» 
very "mile a ininute, 

Rules for Motion aud Time in Aftro - 
nomy and Navigation, 
Note 


P=_ 
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Note that a minute contains 60 
ſeconcs, and 60 minutes is one de- 
gree : and 3o degrees is one lien ; 
2 f13ns, or 60 degrees is a ſextile *, | 
3 figns, or go degrees is a quadrant, | 
or quartile I: 4 figns, or 120 de. | 
gre:s, a trine A: 6 ſigns, or 180 | 
degrees 1s one oppoſition & or ſemi- | 
Circle,12 Signs or 360 deg, isa Con- | 
. junction & : and the Suns Annual, or 
Moons monthly motion. Note alſo, 
every hour of time hath in motion 
15 Degrees. An4a minute of time, 
hath 15 minutes of motion, and one 
Degree of motion , 1s 4 minutes of 
e1me. 

Note further, that every hour © 
time, hath 6o minutes, therefore 45 
is 3 quarters, 3ois half, 15 1s a quar- 
ter of. an hour ;5 24 houtsa day na-* 
tural ; 7 days a week; 365 days 
and abont 6 hours isa year. Hence 
it follows, that ; of a degree 1n the 
heavens, is 5 Leagues on the earth,or | 
x 5 minutes of motion above,1s 1 mi- 
rate df time below, therefore a de- 


INT 


5 <a © wa 
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gree, or 60 minutes of motion, is 4 
minutes of time ,as before 1s ſaid. 
| _Alltheſe rules, (hallexpre(s more 
| largely,and in ſhorter terms,by thzfe 
following Tables. 


Equation for Motion, 


S72ns.Deer. Minutes, Seconds, 
| Noterhar nd 

| 13 Signes 1s J ---13- 360-21600-1296000 
| One Sione 'S--1-30-1800-I08000 
| Onz Degr.1S——1 60 ---3600 
+ One Min, 15 =—— | —60 


—— 


P 


Equation for Time. 


: Mon. Week. Day, Hott. Minute, 
On2Yearl 3-52-365-3760-52560 
Month hath 1--4--2 8--671-4032© 
| Week hath-——- 1--7--168-10030 
Day natural ——1—24-—*1440 
Hour hath — ————1 60 
Minute IS nnn———— 


E quation 
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Equation for Long-meaſure. 


FE — 


Mile, Farl.Perch.Yards, Feet. Inches, 


Leag. 3--24--960--59712 15840 190080 
2, 1--8- 340-1760. -5280 63360] 


Furlong 1--40---229---660--7920 


Per, Rod. Pol. 1 ——5* —15:— 198E 


Acre contains 2 30-.42<6a8 
- of Squar Perc. : 160--145 4350 


Acre lerſp.  —_ a O—660—-7 ©2120 


38 ia $ bredth --4-— -22—66 -——9; þ 
1 Rood ,Plen, 40 ——— ——- 


or - ' of a 


A 
73 
+ 


acre # in bread. I—5 3--16:--- 198| 
One Fadom 1s —— 6 721 
One Elze Engliſh-1 IS ——33 ——45 | 
One Yard) 15— - —36 


"3 
One Foot 1 is —_— 
One Inch is 1 inch 3 prains,-- 


Equation 


LF 
if 
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Equation of” Liquid- meaſure, 


Gallons Poitle, Quart, Pints 
| T#n of ſweet O12 36-472-944-1888 
| Tax of Wine 15-252-504.1008.2016 
' But or Pipe 15-126-252--504-1008 
Tertian of wine is $4-168-336--672 
| Hogſhead is ——63-126- "252-504 
; A Barrel of -: 

| Beer, or 24#-36-- 72--144-288 
| renlets of wi, 3 

Kilderkin or? ; 
| one Runlet, 
Barrel of Ale i5-32---64--12 8-256 
Kulderkin of Ale -16--32--64--128 
Firkin of Beer 15--- 9--18---36---72 
| Firkin of Ale 15.--8--16---33-=-64 


is -1 $-=- 3 6--72--144 


Equation 
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—— 


Equation of ſmall dry meaſure ,| 
and then of great meaſur Co 


Peck.Gal:Pottl..Ou.Pi,| 


Buſhel of water- m4.155-10-20-40 89 


Buſhel of land-me.s-4--8-16-32-64. 


One Peck, 15 -———1--2--4--8--16 
One Galloz #5 


—__— OC —— —_— — 


Laſt,yeig.Chal Bu,Buſh.Peck.Pints, 
my = RET | 
Dry- £5- J=2-- 2. :--10-- 80 -329-5120 
(75488 bt i51-1:-5-40-160-2560 
C baldron of coals 1-4- 36:144-2098 
Quarter of wheat #s #5T-- $--32---512 
One Bujhel is — — I --- 4—— 62 


—-1-2--4--xMf 
One Pottle t5 -—— —1--2---4| 
Ore QOgart 75 


— — _—_ [---2 : 


a TS Bf =, ES. . PP 5 8-Ks 


= 8 I th. - rg B” 4; <9 


-4 


- 
> 


5 
4 


$6——1452440-+————2544 $660 
OG ———__———_———————__——— & Wv1Gg, 40 
Og ———Þ—g_——————— 880 
o89 l—Fg E——gtt-———gF--t-— pu "117 0 
obb19--—zLot----ÞroI-----8 Tl---g [rages #4 94015 2uC) 


FTobot 1t---2S Loi---bg Sþ----gþþ---g2-—S£——g 7 fo 4914v1g5 aur) 
ON = 60 
 Nogoott---baF 1t---gogr l-—9Lg---9S—L———g *5 ſpy a0 
L-109105g---g00EÞ---9£EÞ1---26L1--71 l---ÞI--15-s5; 'punxx 40 *f0 240) 
00g00Eb--oþo1Tt-o0g91C---006g--09$---oL--£--1- 94 prayſForg auch 
oottorLli-09109g-otLg9gt-oFgSf-oFtt-ogr-oz-Þþ- 5 5ſoaT "Ma mn [, 
'Surdl) *S$2jdnurs *Stwig: c$22Hng *qIiT7 *Su01s ty Ipragyieg = 


"199194 y 2odnp arty Joſuournhby 
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Equation for Tro -weight, 


Lib, Ounce. Dp. Carrots, Grains. 
C.w.100-1200 24000 28800-57000 


:C.z55 0.620.12090,14400-288000 
5C.z92 5-300-6000-7200- 144000 
5C.#9124.150-3000-3600-- 72000 
Pound-1—12—3 40—285-—5 760 
Ource I—— 20—-2 4 480 
One Penny weight &I——1;-——-24 
One Carrot Troy is ——+ 1———20 
One Grain 5————— 


Equation of ' Money. 


Mark An. Nob.Cro.Sh,Groet,Penc, Fav, 
Pond ft, 1:-2-3-4-20-60-249-960 
Mark 75-1-13-2-22.135.40.160.640 
Az Angel #51-15-3-10-30-120.410 
A. Noble 15 —-1-13 63-20-80--320 
A Crown tu- I --5--15-60-240 
A. Shilling is ———-1—-3--12--48 


A Groat 5 —— ——— —t—4--16} 


A Penny ©. « ce 
The 


EROS. ano toes. ans. Sees - 4. Gut. ae. oo. Wa As - £% 
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The uſe of which, (to come to our 
intended purpoſe, )may be thus. There 
| you ſee how many farthings, pence, 
| oroats, thillings,and the like is inone, 
{ Or any uſual piece of coyne, alſo how 
many ounces,ſcruples, in any kind of 
weight; and the Ike for mealure; both 
liquid and dry ; and alſo intime : now 
if you would know how many there 
ſhall be, in any greater number then 
one : then ſay-by the Rule (or line of 
| numbers) thus, If 48 Farthings,be 
one ſhilling, how many fhillings 1s 
| 144 Farthings, facit 3 ſhillings, for 
| the extent from 48, to x, will reach 
from 144, to 3. and the contrary. 
Again, 1f a mark and a half be one 
pound, how. many pounds is 12 matk? 
the extent from 1-50, to 1 ſhall 
reach from 12, to 8. for reaſon muſt 
help you not to call it 80 pound:again 
if3 nobles b2 one pound, whatis 312 
nobles ? factt 104 pound, the extent 
from 3 to 1, will reach from:3 x2 to 
I04, 


Further, 


0 1 
i 
. 
7 
; 
S 
i 
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Further , If a Chaldron of coal; 
colt 36 ſhillings, what ſhall 3 a Chal. 


dron colt > facit 18. ( but more to the 


mat:er) if 36 Buthel coft 30/}.what 


ſhall 5 Buthels coſt? facir 4. 16. that} 
1s by redution 45. 2d. neer the mat-}: 
ter,-orpenny, 3 facthings, z facthing, 


and'better: or on the contrary ; If one 


Buſhel coft 8 pence, then what coſt 
36? facit 288 pence z; which: being 


brougkt to ſhillings 1s juſt 24. which 
you may do thus : If x2. pence be one | 
ſhilling, how many ſhall2 88 be?facit 


24; for the extent from 12:to 1, ſhall | 


reach the ſame way from 288 to 24. | 
as before : the like may be applyed to | 


all th2 reſt of the rules of weight, 


and meaſure 3 of which take in fine, 
ſome examples in ſhort ,-and their | - 


anſwers. 


If 14 Stone be one C. what is 97 | 


Stone ? facit 63 C. | 


If one Ounce be 8 Drams, how | 


many Drams in 9 Ounces, facit 72, | 


the Extent from 1 to $ reacheth from 
ery If 


- 
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If one Buſhel of water meaſure be 
5 Pecks, how many Pecks is 16 Bu- 
thels ? facir 80 Pecks, 
1f one Bartel hold 2 88 pints;how 
much will a Firkin hold > this being 
[the fourth part of a Barrel, work thus, 
if1 give288 what 25 ? facit 724the 
anſwer (ought, | 
If one week be 7 days, how many 
days 1s 39 weeks?as I is to 7, {018 39 
to 273. So many days in 39 weeks, 
' If 160 perch be one acre, how 
[many acre 1s 395 perch? facit 2.492 
[that is neer 24 acres. 
{ If 8 Furlongs make one mile, how 
much is 60 Furlongs? facit 7; mile: 
for the extent: from 1 to 8,21ves from 
60 to 7.50, 


CHAP. & L 


To meaſnre any Superficies,or Solid by 
| Inches only, (or by Foot-meaſaure ) 
| withont the help of the Iine,by Mnul- 
tiplicatron of the two [ides, 

PROB.1, 


AAS 29 I eg wee 1 WR Au fx DI 
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PROB. 1. 

Poſſibly that this little Book may 
meet with ſome that are well skilled 
in Arithmetick, and being much uſed| 
to that way, are loth to be weaned] 
from that way, being ſo artificial and| 
exaQ,yet though they can multiply &þ 
divide very well , yet perhaps they| 
know not this way, to ſave their di- 
vicion and yet to take in all the fra-| 
ctions together as if of one denomina- 
tion: 1 hall begin firft with Foot-ſ,, 
meaſure being the more eafie, andI| 
ſuppoſe my Two-foot-rule to be di-P} 
vided into 200 parts,and figured withf 
To. 20. 30. 40. 50.60.70, 80, 90, 
x00. And then (0 again to 200, aSinf - 
the 3 Chap. and then the work 1s on-ſ ,, 
ly thus : ſet down the meaſure of one}, 
fide of the ſquare, or oblong thus,a ; 
for example, 7.25, and 9. 88, and 
multiply them as if they were wholeſ - 
nurnbers,and from the produR cut off © | 
4 figures,and you have the content in| 
Feet, and 1000 parts of a Foot , 0! 
Yard, Ell, Perch, or whatſoever elle 


it be, Note the examples following, 


12 29 


7 33 
9 88 I9 72 


58 00 24 58 | 

530 O 860 3 | 

| 6525 IIOGT | 

7116300 1229 | 
2423538 


| Forany kind of flat Superficies, 
Fthis is ſufficient inftrution to him 
Fthat hath read the firſt part; butif it 
[be Timber, or Stone, you muſt thus | 
| find the Baſe, and then another work ; 
[will give you the other fide, as in | 
| Chapter 5 Problem 2. or, Multiply 
| the length by the Produ@ of the 
| breadth and thickneſs, and that Pro- 
duR ſhall be the content required. 
| PRO B. 2. | 
1 To 4ultiply Feet, Inches, aud 8 parts 

| of an Inchrogether without Redubti- | 
| otand ſo te meaſure Superficial( and 
| Solid) meaſare, | 
| Firſt, 


TOS - 

Ficſt, Multiply all the whole Feet, 
then all the Feet and inches, acroſs, 
and right on, then the parts by the 
Feet, and alſo the Inches, and parts, 
acrols and right on; then add them to- 
oether, and you ſhall have the anſwer 
in feet, long Inches,(that 1s,1n pieces 
of a Foot long, and an Inch broad) 
ſquare Inches,and 8 parts of a Square 
Inch : as for example, 

Let a peice of Board be given to 
be meaſured thatis 3. 3. 5. z. 6, three 
Foot, three Inches, and 5 eights, one 
way, and'2, 3. 4, the other way. I ſet 
the numbers down in this MavB-2g 
ner, & then right on, firſt as the[2-3-4 
line in the Scheme from 2 to 3 leads, 

I ay thus, 3 timzs 2 is 6,ſet 6 right 
under 2. and 3 as in the example, 11 
the left page : for 6 Foot, as 1s clear, 
if you confider the Scheme over thef , 
example, v:z. the ſquares noted witl 
f. then for the next I ſay croſs-wile, 
2 times 31s 6, v1z, long Inches, at 
you may perceive, by the 2 lon} 


ſquares marked with g L, and 6L, P 
which 
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which 6 I put 19 th2 next place to 
the right han4,, as in the example; 


then for the noket; Vie, 3 times-3% 1s. 
g, (croſwiſez'as the Rroke' from 3 
to 3 ſhews) which 9 15: alfs 9 long. 


Inches, as the Scheme ſheweth, and 
mult be put under 6, inthe ſecond 
place toward the right hand, in the 
Schemeit is expreſs'd by the 3 long 
Squares, marke with Los, Fhen lat 


lp for the Inches, 5 times 3 is'9, go-: 


ing right up, as the (troke from the 2 
threes ;lexd you : bat note,this 9 muſ* 
be ſet in the next place to the right 
hand, becaiiſe they are but 9 Square 
Inches, but h1d the Proadutt been as 
dove 12, you mult hive SubitraRed 
the 12 5. out;and ſet them in the long 
Inches place, 2nd the remainder 
where this 9 now ftandeth, and 
l this 9 is expreſs' din the Schzmie, by 
q the lirtle Square In the corner marked 

will (Ef9.,)0 700” 17 1 a1 
Thzt'now for thei] Fractions, or'8 
parts of an Inch, firſt ſay, 'croſwiſe 
a5 the longeſt prick line doth lead you 
LH to 


mg _ rt oa — Da 
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to; 3times$4is 12, for which 12, | 
you mult ſet down 1. 6, that ig.1 long 
Inch, and 6 Square Inches, the reaſon 
is,a piece 8' half quarters of, an Inch| 
broad, and 12 Inches lopg,-ig a Jong | 
Inch, or the twelfth part 'of a.Foot 
fuperficial , and if 8 de : 12 Square 
Inches,then 4 muft needs be 4 Square 
Inches : therefore, in fead of 12,1 
ſet down 1. 6, . as you; may.ſee.in the. 
example, and in the leaft Jong Squate|E 
of the Diagram, or Scheme. Then co 
likewiſe for-the other long Square, 
which 1s alſo multiplyed acrols ; as, 
two times 5 is 10. thatis, as 1 ſaid; 
before, 1., 3, /as the. Example. and 
Scheme make manifeſt , conſidering 
what I laſt ſaid, and it is marked by 
the 2. 00. But if this or the other 
hadcome to a greater number , . youſſ 

muſ} have Subſtrated Bs.as oftas youſ,, 
could, and ſet down the remainder 
In the place of Square Inches;and the | 
tumber of '$ 5. in the place of. Lon? 
Inches, as here you ſee. 

Then for the two ſhorter Long. 


Squares” 


» 


[169] 
Kouares next the corner, ſay croſwiſe 
Eavain, Three Umes 5 is 15, thatis 
11, 7, becauſe elght Half-quarters an 
Winch long do make one ſquare Inch, 
Ks well as eight Half.quarters a Foot 
Mong made one Long Inch: Therefore 
Wl ſet x in the place of ſquare Inches, 
and 7 in the next place to the right 
Wand, and it is expreſſed in the Dia-- 
Fgram by the ſmall long ſquare, and 
[narked with * 1. 7, 
Then again for the other little 


ons ſquare, ſay ctoſwiſe, as the 
horter prick line leads you, Three 
mes 41s 12, that is T.:4'; and do by 
{his as the laſt : It is noted in the 


, 


Scheme by 1-4. 
Then laſtly for 5 times 4, as the 
{hort prick line theweth you, is 20 : 
put of which 20 take the 8 /, and ſer 
Fn:m down in the laſtplace , and the 
4 remainihg you may either neglect , 
or ſet it down a place further ) for 
you Cannot ſee 1t on the Rule ; there- 
ore,I thus adviſe,if it be underq.nes- 

; eX it quite, but if above, increaſe the 
| H 2 next 


4 
—— — or ror Ire wee ow — ——— x 4” w—_ - 
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2xta figure more if 4 then it is a 
half,” and ſo may be added ; for note, 
of theſe parts make but one ſquare 
Inch ; of which parts, the little (quare 
in the right hand lower corner of the 
Scheme 1s 20,for which I ſet down 2, 
4, that is two Half-quarters, and 4 of 


64. which is the Laſt, work,as you may 


ſee by the Scheme and Example. | 
; Now to add them together ſay thus, 
4 1s 4, Which I put furtheſt to the 


r1$ht hand, as 1t were uſeleſs, becauſe 


not to be expreſt; then 4 7 2 are 13, 
from which take 8, and for it carry 1 
onto the next place,or as many time 
r, as you find 8, and ſet down the re- 
mainder, which here is.5, then 11 
Carried, and 13619, 1$21, from 
which I take 12, and ſet down 9, be- 
cauſe 12 ſquare Inches, 1s one Jons 


Inch : then x I carried, (or more, hae 


there been more 12 5.) and 1169 | 


18, from which take 12, as before 


there remains 6,that is,6 lone Inches, 
and ſo had there been more 12 -, {c 


of 
ac 


many you muſt. cazry to the nex- 


[ 


place, 


» 


L166 a 
place, becauſe 12 long. Inches is one 
Foot, laſtly 1 I carried, and 6 is 7 
Foot, ſo that the work Rtands thus , 
F, L4, Is: $4. In. 8 -64 
7:55 Gr 97 <Ir4 
and io for any other meaſure Superft- 
cial or Solid, | 


en po—_ oh. 


An Appendix, 


CFFAP; Þ:; 


f 7» Deſcription and uſe of a general 
axd particular Siun-dial made for 
| the Latitude of 51, 30. North 
| IG like for any other Lati- 
Ss t4l2, | | > (4008 


T 7. Fictthe Dial it ſelf is in form 
' of a Quadrant, Sextance, or Circle, 
I according ag you pleaſe. 

2. There is a {tring fitted,'to hing 
H:3 th! 
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the Horizontal line of the Dial, Hori. 
zontally or parallel ro the horizon, 

3. There is the Centre, hole, where- 
in to ſtick a pin,ftraw, bent,or hair, tof 
oive a thadoiy, 

Secondly , for the lines delines- 
ted on the Dial, the firſt I ſhall tak: 
nonice of 1s the Horizontal line, and 
it 1S along ſtreight line drawn pet: 
pendicular to the ſtring, and cuts the 
Center juſt in the middeft. 

2, You have next the Verge or 
Limb, (be 1t Quadrant, Sextance, or 
Circle)the 90 Degrees of a quadrant, 
or but 60 of yo 1F it be but a Sextance 
or of a round form, being ſufficient 
for this Latitude ; and the figures on 
that line is 10.20. 30.40, 50, 60, 
70, 80, 9O. 

3. Next to that ( toward the Cen- 
ter, and concentrick or parallel to the 
former Circle of degrees) you have 
line of quadrat, or ſhadows, or 1f 1t 
be large you may have both quadrat, 
and ſhadows, and the figures, on the 
quadrat,0r10,20,30.40.50.and then 
back 


) 
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back again to 1. 10, orin large qua- 
drants the 50'1S called a 1 00,and IQ, 
20, and 20, 40, Fc. 

Bur th2 line of ſhadows, is figured 
with 12.11,10,9.8, 7.6.5.4.3.2. Lin 
the middle againſt 5, and then r. 2. 
3.00 12. back again ; the firft part of 
which is called the richt {hadow : the 
other 1s called contrary {hidows, 

4. Next t6 that you have two more - 
lines, ({ conc2ntrick to the former in 
quadrants and Sextances; But in round 
Dials, they are Hut as it Were CONCEn- 
rickal ) of which are divided a Ka* 
fender of months and days , if they 
bz large, but in thoſe of ordinary big- 
nels , is but every fifth and tenth day 
expreſſed; and finvle days are reaſona- 
bly underſtood, of which two Circles 
the uppermoſt contains that half year 
1 which the days be increaſing > V4, 
from the 10. of December to ; the IO, 
orrr.of Jane; and the lowermolt 
Circle contains th other half ; de- 


crealing or thortning, And at the end 


of every month were is. a long 
H4 vookg _ 


.5 of themif they be declinations,or 


fioures (et to them,at the end of them 
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Rroxe, being the Jaſt day of that þ 
month, and then by, that,  1n the next 
moneth , you have the firſt letter {or | 
more letters, ) of | the name of that | 
month ; ſo that all the letters in theſe | 
two lines are: I, F. M, A.M. I. IA, 
S. O. N. D. for Fanuary, Februcry, 
&c, | bY; 
5, Nextto the Kalender,you have þ 
25 concentrick Circles, if they ate 
lines of declination, or but 1 9,if they 
be lines of the Suns-rifing, and every 


Zang 0» 


every fourth .if they be lines of cifing, 
is expres'd. and diſtinguiſhed with 
pricks ; for every 5 and tenth Degreeſ 
of declination, ot for every whole, 
and half hour of Suns riſing; as theP 
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(next the horizontal line) ſhew, it 
they be of Suns rifing being 4.5. 6. 0tÞþ 
the contrary end if they be linesof de- 
lination,noted with 1 0.2 0.will ſhew; 
the uppermoſt of which 25, or 19Þ 
lines, repreſents the e/£qurnettial:| 
and the loweſt the two Troprques of 
Cancer, and Capricorn, | 


"S731 

6. Thoſe lines whici aeſcend 
downwards Noping from the e/E£4u:- 
at:a] ( or uppermott concentrick 
Circle,) to the Tropique { or lower- 
moſt Circular line, ) towards the 
rig3t aind,are tae Summer hour lines; 
an] are 9 1n number , when they 
are only whole hours, But in large 
Dials there May be put hilts, and 
quarters, and then there are 8 prick'd 
hour lines, for 12 being the latt needs 
no pricks for diltin&tion. And theyare 
fic 'nred above the Er il with 
6.7.8.9.10.11,12,and underthe7 ro- 
prques with 8. 7. 6.5.4.3.2,1.,12. for 

the ſame line hith two figures, v0. 
4 & 5,7 & 6,68 61587,48 3, 
3& 9,2 &-10, 1 & 11,::12:& Þ2; 
That 1s, the ſame line that 18 for 4 in 
the morning, 1s for $ at night, and the 
like 1s- both for winter and ſummer ; 
tn2 reac0n 19, fook how hizh the Sun 
is at 7 In tne Morning, ſo high i8:'t at 

5 10 t92 afternoon, an 1d the like. 

- Thoſe lines that deſcenifrom 

the Aq 6; nottzal toward the 1:ft hand 
_ ace 


NT EL 
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are the winter hours, and are fioured 
above as before, but below with 12, 
r.2.3,for in the ſhorteſt days, the Sun 
ſets before 4, and in large Dials,there 
are halfs, and quarters alſo , and 
dittincuithed as before, but of whole 
hours at the Troprgques there is but 
4, but at the Equinettial there be 6, 


and a point repreſenting the hour of 


'$. And laftly , in the ſpare room 
beyond the e/£9qmrnottial, you have 
ſet a perpetual Almanack, whereby, if | 


. you know the day of the month , you 


may find the day of the week, and the 
contrary. | 
Al in ſome Almanacks,you have | 
the Dominical tetter, Leap-year, and 
EpaRt, to find the Moons-age, the 
largeſt and nppermoſt of which ranks | 
of figures, are the 12 months , the 
next 5 are the 31 days of the month, | 


| and the reſt, if any be, are according | 


to their names : thus much for de- | 
ſcription. 

One thing more I think convent- 
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ent to hint, ro make it ſerve for all 
faihions of Bials of this kind , and 
[ets this; ſome Dials of this kind, 
have the Kalender of months and 
days on ths backſide, in r, 2, or 
4 Circles and lines of the Suns decli- 
nation, riſing, true place, and am- 
plitude and the right afcenfion; and 
the uſe is only thus. Lay a tbred on the 
diy of the month and the Centre , 
an4it cuts or theweth all thz other in 
their reſpective lines. It being o ealte, 
and allo nat to our preſent purpoſe, 1 
\111!] not give any example,but come 
to the uſes of the forefide, vehich arz 
{uſficient for the hour of the day,, the 
thing promiſed, n 

Note alſo that by the addition 6 
on line it is m17e to (erve for all la-_ 
titud:s: alio in the form of a very 


| Rrong and handſom Tobacco-bcx, 


—atdned ab os ear — Wwe 
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The »/e of the Dial. 
PROP, 1, 


—— 
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P ROB. 1, 
How to hold the Dial in, time of Ob- | 
ſervation. 
Hang the ſtring of the Dial over | 
your thumb,on your left-hand,(or you | 
may hold it between your thumb and | 
the middle of your fore-finger) and 
firetch your 4 fingers ftceight out, and Þ 
ter the Dial hang at liberty , juſt 
touching the palm of your hand, that | 
it may be ſteady , then turn your | 
whole body about, till the edge of the | 
Dial {or your fingers ends:) be juſt | 
agairft the Sun : then ſhall you ſee thz 
ſhadow of any thing iuck in the Cen- 
tre, though never ſo ſhort, to reach 
quite through the Dial, and then it is | 
held right. PROB. 2. p 
To find the Suns Altituae. 
Sticka pin (the (malfer the better) | 
inthe Centre, and hold it up as be-f 


fore,and the ſhadow will (hew on the | 

limb the Suns Altitude required. 
Example, 

At 8 of the clock on the 11 of 

Jane 1n the Morning , I wonld know 


June 
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tne Suns Altitude; I hold it up as 

before, and I find it to be 35.46,that 
1s 36 Degrees and 46 Minutes, each 

Degree bein 60 Minutes, as in the 

Tables of Recuciion. 

F KU SB: :3; 

To find the perpendicular height of any 
thing by its ſhadow , by the line of 
ſhadows. | 

Hold up the. Dial by the thred as 
fore, and look on what divition of | 
the line ſhadows, the ſhadow of the *} 
pins cuts, that is the true height or 
length of th2 thadow, by which to get 
thz height of any perpendicular thing, 

or the very top of any leaning thing , 

tt:at Cauſeth the ſhadow. 

Example. 
On the ſame 1 1 of J#e at neer 9 

a Clock in the morning, I hold up my 

Dial, and I find the ſhadow to fall 

juſt on x, on the line of ſhadows, cr 

45 on the Degrees,-thzxefore 1 lay, 

that the height of the object , that 

cauſeth the ſhadow , and the ſhadow 
ace both of one length : but if it had 
| fallen 
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fallen on 2, ( thatis to ſay, of richt | 
ſhadow ) then the object is, but half F 
the length of th2 thadow meaſurino 
upon a level ground, from the end of | 
the (ſhadow, to right under the object 
that cauſeth the ſhadow ; 1f it falls | 
on 3, the ſhadow1s 3 times as long as 
ehe thin? 1s, and foto 12, to 12 times |} 
longer, ana the rokes betiveen note | 
one tenth, 2 tenths, 3 tenths, ec, | 
more;but if it falls beyond 1, on con- | 
trary ſhadeiv, then the ſhadow is | 
ſhorter accordingly, as will appear 
very plain with a little practice. 

Or rather thus by the Numbers. 
Count the middle x on the Rulz , 
as1 at 45 on the Dial , then if the 
Sun bz under 45 , count thzm on the 
rule toward 10, andif above 45 th 
contrary ; then as the parts cut are to 
the middl2 r, ſo 1s the length of the | 
hadoiv to the altitude required, | 
wt ©24 I 
Theſe of the Quadrat. 
To ule the Quadrat, you mult have 
a bole in th? other end of the hort- 
zontal 
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| zontal line, and alſo ſone where in 
| the Dial, ſquare (from the Centre ) 
to the horizontal line ; alſo you muſt 
have a thred and plummet, then the 
uſe 1s thus, Stick a pin in the Centre, 
and thereon hang the plummet , then 
Þ put a pin 1n the other whole , that 1s 
| perpendicular to the horizontal line ,, 
| and juſt over thz Centre; and hold up 
| the Dial in your right hand, and make 
the ſtring to play evenly by the Su= | 
perficies of the Dial, when you ſee |} 
the 0bj2A right againſt both the pinsz | 
' then obſerve what ftroke 1s cut by 
| the thred onthe line of quadrat, (or 
| ſhadows for that may bz uſed ſo 
 alſo,) forif you go backwards or for 
| wards till you make the thred to fall 
on r, in the ſhadows or on 5oin 
| the quadrat, then 1s the height of the 
_ Þ Houle, Steepſe, Tree, or the like, i 
| equal to the diſtance , between you | 
and it, adding the height of your eye | 
toit. But ifit had fallen on 25 af the | 
quadrat, or 2 on the ſhadoivs, then 
the diſtance had been twice as much 
ES as 


þ 
| 
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as the heizht , (if right ſhadow) but, 
for contrary ſhadow, the contrary, 
I thall ſay no more to this, only give 
you a caution, that 1f you look from 
the hight of any place dowawardsP 
then you mult put that pin next the 
Centre to your eye, andlook down S 
wards to your obj2&, and thzn thyj 
ſide which before was right ſhadow | © 
will become contrary ſhadow, and th t 
contrary, Note one thing further, that 
if your inſtrument be a cextance, or a 
Circle, and you cannot have all the| £ 
quadrat, as on a quadrant ; you rmayſ 
then move the Pin to the hol2 at the , 
other end of the horizontal line : andf , 
you ſhall ſee taat defect to be ſuppl 
ed, Note laſtly, that by heights, weſ , 
ſpeak only of perpendicular or up-þ} 


| 
Y 
f 


rioht herghts 3. and in dittances , onl of 
of levels, or horizontals. qt 
PROB. 5. | ſr 
How to find anacceſſable heights by th " 
quadrat at two Obſervations. 5 
If the place which is to be meaſy Y 


red cannot be approached unto, the! 
| Wor 
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| work thus, to find both height and 


| diltance , firlt make choice of a place 
| where lcoking up I'find the thred to 
! fall on 5o in the quadrat, then the di- 


! ſtance will be equal to the height. 


| Then make a mark at that Station,and 
| 80 directly backward in a right line, 
wita the former diſtance: and make 
choice of a ſecond Station, where the 
thred may fall on 25 parts of right 
| ſhadow, th2n this ſecond Station 1s 
double to the heieht, and allo to the 
diſtance, departed from the firſt Sta- 
tion :- and the. half therefore 1s- the 
beight, and firft diſtance, But if it 
be ſo, you cannot come to take ſuch a 
height as 50 and 25, then take as 
you may, as ſuppoſe one be-at 25, 
and the other at 20, and ſuppoſe the 
hzight tobe x00. I find that, AS25 
the parts cut, are to 5 o the ſide of the 
! quadrat,ſo is 100 the ſuppoled height, 
- unto 200 th2 diſtance. And as 20 the 
| ſecond Station, to 50 th: fide of the 
uadrat; {o 1s 100 th2 ſuppoſed 
eight, unto 250 the ſecond diſtance 
wherefore 
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wherefore the difference between th: 
Stattons ſhould ſeem to b2 5.0, thenif 
1n meaſuring you find it to be eithet 
more” or le.s, then this proportion 
doth hold as from the ſuppoſed diffe- 
rence, to th2 m2a{ured difference. 
from the ſuppoſed height, to th2 true 
height, and from the. fuppoſed 'di- 
Rance, to the true diſtance. 150 

And now ſuppoſe the difference 
between the two Stations were found 
to bz zo, by mzafuring, Then.as 50 


q - - the ſuppoſed diff:rence, to 30 the 
- true difference,ſo is x 00 the ſuppoſed 


height, to 67 the true height. ; And 
200 the ſappoſed diltance-to #20 zh 


* true; and 250 at the ſecond Station; 


ufito 150 the diftance z the like rea: 
fon holdeth in all other examples of 


this kind, andif an Index with fights] 


were fitted to the Centre, it might 
ſerve for all other horizontal a:{tances 
by thz ſame reaſon, 


Thelfd: 
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The Uſe of the Almanacks 


PROB. 6. 

| Having the Day of the Week. to find 

the Day of the Month for ever. 
Firſt find what day of the:Week the 
firlt of Fanuary is on ; which is thus 
done : Firſt find the Dominical Let- 
ter for the laſt Leap-year, ſer dowh 
Jin the Almanack : the next letters -- 
for the next year following, and ſo-till - 
you come to the year you look for; 


| And note, every Leap-year hath two-- 4 


| Dominical letters, wiz. the next bde- 


I fore it, till the24 of | February, and _ | 
| that over it for the remainder of the 4 


year ; Having found it, reckon-from 
(.4) either backwards or forwards, 
(always calling (4) Sunday) you 1} 
FT ſhall find what day is the firſt of F4- © 1} 
Tj #5ary. © M8 
1 | Example. 

For the year 1655( F )is the Do- 
minical Letter; therefore ſay (4A). 
Sunday, (G ) Monday, (CF) Tueſ- 


and 


ſfiday, and that is the ficlt of Janary ; | 
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and then make uſe of that thus : Onfk1- 
the firſt Tueſday in the beginning 0tBSur 
February,) would know the day of tY/ D 
Month 2 Among the Months lookflyes 
for 12, which is for February, reckofhay 
ning from March, ( which 1s alway 
th ficſt Month) and right under 12 
you have 5, for the fifth day,b2ing the 
firſt Tueſday in Febrnary,and 12,19 
26 for the other Tueſdays'in Februa- 
77 : But nov for-th2 other Monti 
after March, you mult ſay Wednel7; 
day, thz reaſon is, becauſe Febrxar) 

hath 29 days, and the Leap-year twoſj | 
Dominical Letters, viz. F. and &Þ do 
then reckon from E to A, andit fall ye; 
on Wedneſday, which uſe thus in the Gre 
year 1656,and all other Leap-years tha 
As, in th2 beginning of Azgrf onff ic 
Thurſday, what day of the Month if tak 
it? Azupuſt is the ixth Month , look Ep 
for 6 among th2 Months, and right} 
under it you have 6, which 1s Wed+ſf of 
neſday, therefore 7.is Thurſday, and] the 
the fickk Thurſday int Auguſt, But c1y 


now fo: 1657. I findthat Thuridayis co; 


the 
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he firit of January; ſaying thus, (A) 
Sunday, (BÞ) Saturday, (C) Friday, 
(D) Thurſday: And ſo 1t 1s all the 
ear long, in all the Months; for 
aving found the Moneth, all the 
days right under are Thurſdays, and 
hen reckon onwards, or backwards 
for any other of the Week-days, and 
you have your defire, for any yearpaſt, 
preſent, or to come. 
PROB. 7. 
To find the Epatt, and ly that the 
Moons age any dayof the Month. 
On the Leap-year you have lt ſet 
down 1n the Almanack for the next 
year ; add 11, and you have your de- 
fire. And for the next year adde I 1 to 
that,and ſo to the next leap-year : But 
if by ſo adding it exceed 3o, then 
take away 3o, and the remain ls the 
EpaCt. gy . 
Having the EpaR,add to it the day 
of the Month , and the number of 
the Month from arch alſo, (in- 
cluding both the Moneths) and if they 
come notto.30, that 1s the Moons 
age 
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by the Almanack, you mult find the 
_ that day ; which do thus: 


cofding to the time of the year, then]. 
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age ; butif they exceed zo, andthſ} * 
Mack tinnh 31 days, then Subſtrad r 
36, and the remain is the age , butiiſſ 
the month have bnt 30 days, ther 
ſubſtra& but 29, and the remainde 
is the age of the Moon required, WJ. . 

Example, | - 

In F#ly, 1656. on the 20 day th: 
Epadt i is 14. then 14.20 and:5 A) | 
1s 39.from which take 30,relt 9 days ble 
old on the 20 of July, 1656, tif: * 
Moons age ſought for, 

P 'R OB. 8. 
To find the howr of the day. 
_ Having found the day of the monthſ* 


vo 
f t 
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Om 


y t 
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matk, of the ſpace between twolf 
marks i in the Kalender , repreſenting 


Look for the firſt letter, or nam 
of. the month in the Kalender, ac- 


reckon from thence. to the day youll, 
are inzeither by 5,10,15,20,2 553%, 
31, if the parts are ſo divided, as in 
ſmall Inſtruments they cannot "_ 
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2 more ; but if you have finole days, 
very fifth and tenth is known from 
e reſt by a longer ſtroke, and the 
& day bythe lonsett ſtroke :: Well , 
2ying found the day » or the place 
tween two ſtrokes repreſenting 1t , 
y a thred from the centre over "that 
ay, (or for want of a thred, Rick a 
in 1n the centre , and cauſe the ſha- 
ow to fall upon the day) and then 
blerve on which, or between which 

t the 25 of 19 lines the thred cuts 
l I2 of clock line, for on that line 
uk you look. for the hour all "_ 
ay : Before I come to example, 1 
hall hint a plain word of the reaſon 

f this , which 1 find ſome to marvel 
t: The hour of the day in this, and 
1 moſt Inftrumental-Dials, is oxVen 
y the Suns height ; now all men 
nojv the Sur. 1s "not ſo hieh in Win- 
er.as in Summer, therefore the Sum- 
ner hour lines will not. ferve the 
Winter ; and alſo all men know they 
engthen by degrees gradually, there- 
ore the Winter and Summer 12 ; 

an 
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and conſequently the reſt of the howJlar 
lines, run ſloping upwards and down-Flon 
wards,as the days lengthen or ſhorten, ſ|the 
This being premiſed and confidered icut 
an eafier Dial (all thines confidered)Jled 
cannot be had, Noiy for an Examplſſone 
or two : | bet! 
Having found cut the: parallel dfand 
Declinatton, '(for fo is it called) ifgcifr 
there be 25 lines, (or of the Suns'riup r 
fin2, if there be but x9) you mayezPſhac 
fly know it by thz name at the enddffjul 
it, orby being a prick-Jn-, or thiinſt; 
next to, or the 2 next to a prick linzfand 
&c. hang or hold the Dial up, 'as witfſhad 
taught inthe 1 Problem, and you (halſthe ( 
have the exact hour of th2- day,amonſheld 
the Sammer or Winter hours, accotfand 
ding to the time of the year. er ya 
Example. FWthe ( 
' On'the 2 of Aug. 1656. Hook foſſthe C: 
(A) inthe lower line of th: monthiſÞefo; 
becauſe the days ſhorten ; atid layilithe < 
a ſtring ( or cauſing a ſhadow to fall Time: 
from the centre upop the 2 of Ang, 
guft, which (if it hath not a pay 10n 


a 


1 ſtroke for it) is a little beyond the 
ons Rroke by the ( A) and toward 
he (S), and I oblerve the thred to 
ut upon the line of Declination,cal- 
ed 15, andallfo it 1s a prick line : (in 
ne of 25 lines (but almoſt midway 
etween the firſt, beyond a prick line) 
nd may be called the line of the Suns 
ing, at 4, and 41 min.) then I hold 
p my Dial, and find at 8 a clock the 
hadow to croſs the 8 of clock line ; 
ult in the prick line, and at the ſame 
nſtant , the Surs altitude 1s 3o. 15, 
nd the quadrat is 29, and the line of 
hadows is 2. and 7 tenths, ( that is 
he ſhadow of a yard ( or any thing ) 
eld upright,is the length of the yard, 
nd 7 tenths more of another length 
r yard ) and note, that at 4 a clock 
he ſame day the ſhadow will fall in 
he fame place exatly, as was hinted 
efore ; for equal tours from 12. 
he Sun hath the like altitude at all 
imes of the year ; andif 1tis. mor» 
ing, the height increaſes; 1f after- 
0on, then it decreafeth, ſo that two 
| odler. 
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obſervations will reſolve the que-ſ}y,, 
{tion. Butnote, ny: 

Firſt for the months of Je andſ} 
Decemb, where the days are cloſe to-| ; 
oether, the reaſon is, becauſe the days] (+ 
at that time lengthen or ſhorten but (+ 
a little ; ſo mult their ſpaces be onff y 
the inſtrument ; if you ſhould mils 3| ip 
or 4. days there, it makes no ſen(ible]Þt t,. 
error, take near as you can , andit ,, 
ſufficeth, Alſo note the hours of 11Þ To 
and 12 are neer together, therefore 
you wult be ſo much the more cauti-Þ 41 
ous in obſerving to hold the Dial wel £, 
and to look juſt on, or between thÞ} 1 
parallel of declination or rifing, and 
at 12 of the clock you may lookinfi ;; 
the Kalender for the day of thiff & 
month , for juſt on that day will th: 


—— 
— 
tt 


ſhadow be at 12 of the clock, ati 'n 
ſhort of 1t(increakng) before, (buff y, 
decreaſing ) after 12, c 


Note allo on the 10 of Mariſt ,; 
and x 3 of September , you muſt oof x 
ſerve in the upper line ; but on the 1ſÞh þj 
of Tune, and 11 of December on tit 

lows] 


ACT 


loweſt line, as the rules rehearſed 
| make manifeſt, | 
| Laſtly, if you meet with a Dial 
| that hath the Kalender of Months on 
the backſide, then it is but laying a 
thred over the day, and on the line of 
Declination, the thred cuts the corre- 
ſpondent number of Declination, as 
before ; alſo the rifing,and true place, 
and amplitude, as I hinted before ; 
Then having the number,look for the 
| line on the other fide that ſhall have 
' the fame number, and proceed as be- 
fore. Thus much ſhall ſuffice for the 
Dial particular for one latitude, 

Thz uſe of the other linz to make 
it Genzral, as alſo of a Joynt-rule to 
find the hour and azimuth, I ſhall refer 
you to the Book of the Joynt-rule, a 
book of this volume, fit to be bound 

up with it, being a yery uſeful peice 
for Dialiag , Geometry, Aſtronomy, 
and Nawvigation,and many other Ma- 
thematical Concluſions, and a porta- 
ble univerſal Sea-Inftrument as any 


whatſoever extant. 
£3 CHAP, By $ 
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CHAP. IH. 


The Deſcription of allmwverſal Dial, 
fr all Latitudes,from © to 66. 30, 
of North or South Latitude. 


7, Fult the Dial it ſelf is an obs | 
:ong, made of Box, Braſs, or Stlver, | 
or the like, and at the fhorteſt fide it Þ 
2th two fghts, either of itſelf, or 
fitted into It : parallel to one of the x 


thorteſt ſides, 


2, Ithatha Bracheolum ( with a 
Thred, Bead, and Plummet faſined to 
it: ) thatis 3 pieces of Brals (o fitted 
rovether , that being pinn'd on theÞþ 


middle, will reach to: any of the lines F 


of Latitude, and it may be cut away þ 
after the work 1s on, to a very come- 
ly Form, or left Square, as ſhall beſt 


pleaſe the Fancy. 


3. Thirdly for the lines, on the : 
2 aD 


Dial,confider firſt the centre on the 6Þ 
of Clock line, where the tangents of Þ 
Latitude begin, and pals on to 6 6 .30ſ 

eing 


an 
fo; 
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being Rraight parallel lines, drawn 
| croſs the oblon2 to every fingle De- 
| cree of Latitude : and vou have them 
| pumbred with 10.20, 30 40.50.60, 
| 65, at both ends of thoſe lines. 
4.Then you have from the Cen- 
' te aforefatd , long freight flopin? 
| lines, drawn to every 5 0: 10 Deor, 
| of the fiens, and on that end next th: 
| fiphts, on the middle line you have 
' Yandi2from thence toward the left 
hand, you have 10,20. & and it; and 
| then onwards the ſam w way full, 10, 
20, MandA.: then 10. 20.8. on th: 
other fide, to the right hand you have 
19.20, X 2nd? and 10.20. 3 and d 
and 10.20, W. In all 12 fi2ns, 

5, Alſo adjoyned to them , YOu 
have a Kalender of months and 
days, that knowing th? Gay of tÞ 
month , you have ta2 {1gn an{werins 
thereto, 

6. You have th2 fame $1205 as was 
above pouttrayed on the right w_ 
and 5 and 10 parts reciprocal to the 
former fiens and parts on th? top, 


13 
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. You have the hour lines , paral-ſ 'm 

* to the leneth of the oblone , and} 
numbred with 12. 1.2, 3.4-5.6.7.8| 
9,10. 11. 12, on the uppererd | p! 
them: and with 12, 11.16.9,8.7.6, | th 
5.4-3.2.,1,12,at the lower end, | 1 
8. About the 2 ſides oppoſite te th 
the right upper corner, you have De-|! m 
orees of Altitude , and DeclinationÞ {0 
to find the Latitude, the uſe of which 
tolloweth, with as much brevity, ani q 


plainneſs as may be, | $i 
PROB. rx. | dl 
To find the Latitude, L It 


Having the Suns Declination, and bu þ 
Meridian Altitude , to find the La 
titude. 3 

When the Sun is juſt on the Meri 
dian, obſerve his Altitude, and ſet it 


that day, and conſider whether it bel ? 
North or South , for if it be wy 
Declination , you muſt ſubra& it}! 
from it; if South you muſt adde it top } 
the Meridian Altitude found, and the i 
Sum, or remainder, ſhall be the com- 'K 


ple-þ z 
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| ment of the Latitude ſought for. 

| Example, 
{ T amonth? firſt of Avgr?, ina 
| place where the noon Altitude is 50 
| the Suns Declination the ſame day 15 
' 15, 18, North, which taken out of 50. 
} there rematns 34.40, whole comple- 
* ment to 90 1s 55, 18, th2 Latitude 
) ſouvht. 
* The Degrees have the 6gns added 
| to them, ſo that when you have the 
| Suns place by thz help of thz Kalen- 
| der above, look for the like Suns place 
 Inthe Degrees, and juſt againſt it, you 
| have his Declination : and when you 
| have the Latitude by this, or any other 
\ means, you may find the hour of the 

day inthis manner. 

PRQB...2, 
To find the Honr of the Day. 
Having the day of the Month, by 

the help of the Almanack as defore ; 

Find the ſame day in the Kalendar of 

Months and days, and right againſt 

It, you have the Syns place in the Zo- 

aack., or x2 figns: then bring the end 
I 4 of 


I 
of the Bracheolums to the ſame ſign, 


Latitude, and bring the Bead on th 
ſtring, to the ſame ſign and Degree 


amon? the ſigns on the right fide}. 
then is it rectified for obſervation;ſ 


or part of the {ignin your reſpeftive] 


then hold it up till you ſee the Sun- 


bzams peirce through both holes &|* 
the fights, the thred playing eafily by 
the fide, the ſame time the Bead will 
fall upcn the hour of the day, if ith 
the forenoon reckon among the fore-| 
noon hours, but if it be after-noon,| 
among the after-noon hours , for tk 
ſume as was 9 in the morning, Is 3 uw 


the afternoon, and ſo of the reſt, 


On the 10 of April, in the Latif: 
tude of 51. 30, at 8 a Clock,I would 
find the hour of the day by this In-! 
ſtrument. Firft, I look for the tenth | 


of April, in the Kalemdar, and right 


agcainſtitI find &, that is, the Sun 1s |! 


their entring &, then I come down in 
that line, till I come to the Latitude 
of 51. 30: and there 1 ſet the hole, 


in the end of the Bracheolum, where |. 


the 
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! the thred is faltned ; then that being 
| fixed there, 1 bring the Bead on the 
| {trinz, to th: ſame Gon & &,01 the right 
hand ; and U2N1T1S rectified for tat 
day and Latitude: then hold it UP as 
G2fore, and yor (hall find the Bzad tc 
fall on the linz called 4 and 8, that 
is $1n the morning,and 4 in the aiter- 

20. As before (aid, 

PROF: 5; 

To find the tim: of the Suns rijiag, or 

Selling. 

Regifie th2 inſtrument as before , 
and make th: (trins lie parallel -to 
th hour-linzs,and the bead will fhew 
you tle time of the Suns 1002, Iec- 
koning 1n th2 Morning nours, and his 
ſerting, reckoning in the after-noon 
hours; and by them you may have the 

tooth of the day and night ; for if you 
reckon backward to 10 at nicht, you 
hive the leng:h of the night; th2 other 
way aives you the length of the day, 
b2ino doubled. 

Example, 

On the 10 of Aprit, the Index of 

I 5 Brachcolug, 


_ Gay. 
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Brachevoſlum rectified, and the Bead 
ſet right, and the ring drawn ftraiehtÞ: 
and parallel to the hours , the Bead þ 
falls on 5 for the Suns rifing, & 7 for þ 
his ſetting : then from 7 12 at} 
night is 5 hours, which doubled is | 
19 hours, the length of the night; and þ J 
from 5 to 12 at noon 15 7, Which dou. : 

: 


bled is 1.4 hours, the length of the | i | 
i 


| fl 


—— 


CHAP. IV. 
The Deſcription and Hſe of the 
NOUCTHRNAL. 


There are two places in the NoRur- | 
naj,or more commonly it 1s one plate | 
of braſs on the backſide of another 
inſtrument; for the one hath 6nly | 
34 hours, and each hour is divided | 
into quarters, or more parts, as the | 
largenels of the plate will admit: This |: 
NouRurnal hath the hour divided in- | 
to 12 parts, thatis, into 5 minutes þ 
Spore, and when the NoRurnal is | 
added | 


ww BD 


| 
'f 
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| 2dded to another inftrument , theſe 

| hours and parts are ſet: on that, and 
} this one part of if. 

' Theother part of itis a Rundle , 
or round plate of Braſs, on which is 
a2[cribed , firlt and next the Edge, 

760 diviſions, repreſenting the days 

ot the year, every month having the 

name, at the beginning of it, or the 


E firſt letter of. the name; viz, I, F. M, 


 A,M.I. I. A. S.O.N:D. and a lonver 
 troke,at the lalt day, than any of the 
reſt ; and figures at the tenth and 


' twentieth day, for the more ready 


| finding of it; n<xt within, you have the 
260 Devore: 29 of a Circle, to find the 
rioht aſcenſion of any (tar, and ni'm+ 


p bes 3 With 10. 20.30.40.50. to 360. 
| bzoinnin? at the tenth of March, and 


proccedin? onivards as aforeſzid. 

3. Then you have a Scale of D2- 
clinations , nambered both ways , 
from the Ecuator,and Pole, viz. 10. 
and 80,20, & 70, Jo. & 60. 40.0% 
50. 50 & 40, by which you may find 
the Declina'i 10N, or diſtance fromtas 
Pole of an; (tar, er 

Err 


[202] 


4. You have 5 Conſtellations of | 
tho:e Stars next th2 North-pole, and | 
the teſt of the Stars of other conltel. | 
lacons, as come within that compaſs, Þ 
The names of which conRellations | 
are, the great Bear, the little Bear, 
Cepnus, Cafliopeia and the Dragon, |: 
and part of Perſeus, and Auriga, 

5. You have a (tring lying croſs Þ 
the Drameter, from 12 to 12, fora 
Meridian, The uſes follow in order. 

But for their ſakes that may be 
willing to know more Stars, than are | 
here let down, I have provided a lar- | 
cer plate, all the noted Stars from the 
Northpole to th2 e/£qzinottial, whoſe | 
uſe is the ſame with this, therefore 
] thall ſpeak no more as to the uſe of | 
that then this : only there is more | 
variety, and it isa great help to the 
knowing of the Stars, for which cauſe 
it was by me chiefly compoſed. | 

Firft then for the nſe,the moſt hard | 
and difficult thing is to know the | 
Stars on2 from anoth:r ; The belt | 

2ans to know yvhich next to a Tu- | 
100 


w x 
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| tor, is to compare them you do knoyy 


in the Rundle with them in the hea- 
vens, and thn one with another, as 
thus : 

In a night when. the Stars -cmay be 
ſeen, and it is belt for tolearn when 
thre is not ſo. many Stars ſeen, ( as 
there 1s in ſome clear froſty nights ) 
for then onely thoſe in the NoRurnal 
will be ſeen: Look toward the North 
part of the heavens, and you ſhall 
ſee 7 fair Stars ſtanding as you ſee the 
7 In the great Bear, beoinning at the 
tail of the Bear; and the two laſt be- 
ing bright Stars; from which two if 
you COncelve a line to be drawn, it 
will cut the Pole-ſtar ; and when you 
find the Pole-ftar, and them two, they 
will help you to find all the reſt with 
diligent obſervation. 


Another way to find the North- 


ſtar, is fo hang a plummet on the 
Centre, and: make it pla) on the de- 
orec of the latitude of the place, and 
then lift it up toward the xorch part 
of the heavens , till you {2% a brieht 
ſtac , 


t 
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ſtar, ſo-bright, as one of the 7 in the 
ereat Bear, for that is the Pole-(tar, 


Note thatit is not the very Pole, asÞ 
you may ſee by the Netturnal, but it | 


is the nzareſt th2 Pole ; this being 
known, and the great ear, Which al- 
molt every Country: -man knows, by 
the name of Charls-wane ; with help 
of the ſtring lying acroſs , you may 


ftraight-way y look Eaſt or Weſt Nerth | 


or South, or between, for any of the 
Stars ſet downin the NoEturnal , for 
the tring you mult conceive to lye 
North and South always : By theſe or 
the like m2ans you may come to know 
all the Stars in th? Nocturnal. And 
if you attain to know them, with the 
help of th2 other pa2r,you may know 
all in the halt- Hem: ſphere that 1s b2- 
tween tz Pole and Equinactial. 
Seconaly , © find when any ar 
comes to th2 Mecidian. The Meri- 
dian is a line or arch of a Circle,con- 
ceived to be drawn through (or ra- 
ther by the Rar in the tail of the little 
Bear, which is) th2 Pole Star, ri9ht 
OY 
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| over'your head; and to make you 
| underſtand this the better , Hang a 
| linz with a weight at the end of it, 
; out of a window that looks to the 
| North, a 900d Way from the houſe , 
' or 0h a tree, or corner of a houſe,and 
I then go to and fro till you ſee the line 
' cut by the North-ſtar, how much and 
| on which fide theNoQurnal will thew 
* you, and that line, then 1s the meri- 
- dian-line : and then what far ſoever 
: 15 under the line and the North-ſar, 
or Pole, ( for when you uſe the ſtars 
of Caſſtopera, the (tar is the true Pole, 
: aSby the Meridian-line on the No- 
 Aurral you may plainly ſee) that Rar 
I ſay 1s exactly on the Meridian, be it 
above or below the Pole ; for ſo it be 
in that dire& line with the Pole, it 
matters not, ſo you have the hours 
divided round about ; but yon may 
be able in a little practice to guels , 
without the Plumb-linz, yet it will 
marvellouſly reAthe your judgment , 
till you be more ready at 1t, Theſe 
two beins known, all the relt is very 
ealie as may be, a 
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3. The day. of the Month beine| 
2iven, and a Star on the Meridian; to 


find the hour of the night. 


Suppoſe on the 1 of Augsy/t, Ie 
by th2 means beforeſaid , th StarinÞ 
the tip of tne. great Bears tail;to be in Þ 
the Me idian , then bring that Stat 
Juſt under the firing, and look for the þ 
2-of Anguſt, and right agiintt it you Þ 
have 4 a Clock, and 8 minutes 1n the 
morning : Or elſe fet the day of the 
month to 12, and then keep it fixed | 
_ all that night , thzn- the thred laid o- P 
ver the Star that is in the meridian, Þ 


ſhall at the ſame time in the houts 
ſhe th2 hour, counting backwarJs, 


Amother Example. 
Suppoſe on the ſame. night the Rar 
in the noſe of the Bear, were 1n th2 


eridian, then bring that (tar under. | 


the (icing, and the 1 of Anguft will 
ſhe 10, 37, that is 37 minutes palt 
10 at night : the like is for any othzr, 

4. To hnd the rivht aſcenſion of a 
ftar, bring the ſtar under the thred, 
and 


10 
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| 2ndthe thred ſheweth his right aſcen- 


'F Gon in the degrees, ſo you will find 


! the right aſcenſion of the Rar in the 


 oreat Bears tail tobe 203, 


5. To find the declination of a ſtar, 
' bring th2 ſtar under the line, then 
prick a pin thorough the ſtring, and 


| juſtin the middeſt of the Rar, then 
| keep the pin thre ; and bring the 
' Scale of declination right under the 
+ Line, and pin : and the pins point 
| ſheweth you his declination, or dt- * 
* Rance from the Pole ; by. theſe two 
' ht, you may adde any far, whoſe 


right aſcenſion, and declination you 
know and o put inall, as may be 
ſeen in this compaſs, at any time or 
by the right aſcenſion only ( being 
ſufficient for this purpoſe, to wit the 
aour of the night,) you may add the 
Buls eye, little Dog,7 Stars,Orion,or 
any other chief principal fixed ſtar : 
and make uſe of it, to find the hour of 
the night withal, 

6. The day of the month, and 


nour being given,to know what [tar 1s 
on. 
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on or necr the meridian, Set the dy 
of the month to the hour of th 


l night, and the [tars that are under the L 
| ftrino, are all on the meridian : andif 

i there be none jult, you ſhall ſee wh} | 
|. half, or 3, or 4 part, between 2 is on © 
the meridian, andthis is an excell:w ; 

l way to h2Ip you to know the ftars. | þ 
l Alſo note , That to uſe this Pape: | 
peice paſte4ona Board, and notto 

® tarnabout, do thus; | 

[3  Layathredon the Star you find toÞ 
bein the Meridian, then with a pair | 4 
| of Compaſſes meafure from the thred | 
” tothenext x2, the ſame extent laid | © 
© theſameway, inthe line of months | | 
& andhours, hall reach from the day} « 
of the month to the hour required. 
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The Uſe of the 


| Lixe of Numszess 
ON A 
SLIDING (or GLASIERS) 


R U L E 


in Arithmatique & Geometry. 


AS ALSO, 

A molt Excellent contrivance of the 
Line of Numbers,for the Meaſuring 
of Timber, either Round or Square, 
being the moſt eaſie, ſpeedy, and 
exict, as ever Was uſed, 


WHEREBY 


Ar one ſerting tro the length, all ofdinary 
peices of Timber , from one Inchto 100 
Foor, is with a clance of the eye reſolved, 
withour Pen or Compaſlcs. 


Firſt drawn by Mr. White , and ſince 
mch inlarged, and made eaſie, and 


uſeful, by Joha Brown. 
Lindon, Printed in the Year, 1656. 
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ob888044teeaeg 
The Uſe of the 
LINE of NuMBERSs 


ON A 


; 


»® 


SLIDING-RULE, 


For the meaſuring of Superficial 
or Solid-meaſures. 


—_—— 


CHAP. L 


Sliding-rule 1s onely twe 
Rules, or Rule-pieces fitted 
together , With a Brafle- 
ſocket at each end , that 
they flip not out of the grove ; and 
the Line of Numbers thereon, 1s cut 


acroſs the moving Joynt on each 
piece, 
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piece, the ſame diviſions on boyÞu'© 
tides : only the placing of the ling he 
differ, for on one fide of the Ruleſvl 
you have x ſet at the b:ginning , an{Þ}<** 
Io at the end on each piece ; but «Þ*< 
the other fide x is fet in the middle, ww 
and the re(t of the figures anſwerabh |" 
both ways ; on purpoſe to make | bus 
large, and to take 1n all numbers, w 
and the reading of this is the venÞ** 
ſame with the other ; for if you pull P* 
out the Rule, and ſet 10 at the end, © 
right againſt x at the beginning, thenſj 
on both pieces, you have the forme} P' 
Line of Numbers completely ; there-Þ| Y 
fore I ſhall ſay nothing as to deſcti-ÞÞ * 
ption, or reading of it, but come} 
freight to the uſe. * 

On the edges of the Rule is uſual} © 
ſet Foot-meaſure, being the Foot} © 
12 Inches parted into 100 patts; an! [ 
on the. flat ſides next to the Foat- : 


meaſure, Inches in 8 parts z and on 


the other flat edges on the other ſide, l 

the Line of Board-meaſure , and} 

ſometime Timber-meaſure , "ay +> 
uſe 


2T3 


uſe is ſhewed in the firſt Chapter of 
he Book; but note 1f the Rule be a 
Huſt Foot when 1t1s (but, as Glakiers 
commonly have it, then the Inches 
F2re ſet alike on both fides, and the 
[Foot-meaſure alike on both edges: 
and being pulled out as far as the 
E brafſes will ſuffer, it wants about one 
Inch of two Foot ; butif you wonld 
have it to be two Foot juſt when 
| pulled out, as it 1s made for Carpen- 
| ters aſe, then the Inches on one fide, 
| and Foot-meaſure on the ſame rect. 
p:ocal edge, mult be figured other- 
| Wiſe, 45S 13. 14, 15.16.17. &c, t0 
25. Inches, and the Foot-meaſure 
with 110, near the end 120, 130, 
140, 150, &c, with 210 at'the very 
end, ſhewins the meaſure from end 
to end, being drawn out to any di- 
Rance z as 1s very eafie to conceive 
_ of,, and need no example to illuſtrate 
it yithal. Ges 
Note alſo in ufing the Line of 
Numbers, that that fide or part of it, 
on which you find the fiſt part or 
| form 
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term in the queſtion, ſhall alwajy 
call the firſt fide, and then the other je 
muſt needs be the ſecond, that the 
Rules and Examples may be ſhortne(ſ}.. 
and made eakie. » 
1, Multiplication by the Sliding-rultf . 

Set the x on any fide, (which beinff 
found, I call the firt fide) to the} - 
Multiplicator on the other ( or (ef: 
cond) fide; then ſeek the Multipli-Þ© 
cand on the firſt ſide, where 1 was: 
and right againſt it on the ſecond, is" 
the Product required. le 

Example. i | 

If 1 would Multiply 2 5 by 28, fetÞF* 
x on the firſt fide, 2.5 on the ſecond, 
then juſt againſt 2 8 onthe firſt de, 
on the ſeconds 700; for the right na-P 
ming the laſt figure and the true num-PÞ 
der of figures, you have a Rule in the 
2 , Chapter and 2, Problem of the 
Carpenters-Rule, As in page 28. 

2. Diviſion by the Rule. 

Set the Diviſor found always ©n 
the firſt fide, to x on the ſecond ſide, 
then right avainit the Dividend found 
out 
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tout on the firſt fide, on the ſecond is 
the Quotient requi:ed. 
; Example. 
! If IDividex 5.6 by 12, the Quo- 
tient is x3, note to find hoiv many 
tfioures ſhall be in the Quotient , do 
hus, if the two firlt figures of the 
IDiviſor, be greater than the two ficft 
Ifieures of thz Dividend, . then -the 
JQuotient. hath ſo many placespr fi- 
joures as there 1$ more. in the Divi- 
fdend then in the Diyiſor ; but if it be 
leis, that is to ſay, the Dividends two 
Eficſt figures greater than the Divi. 
Ifors , then the Quotient ſhall, have 
zone place or figure more : then the 
Dividend exceeds the Dtviſor. 
| . Example, 
| 2964 Divided by 3 9 mak?s a Quo- 
tient 76, of two figures, but if you- 
divide the,ſame number by 18, you 
[hall have che figures in theQuoti:nt, 
wiz 164. and t2.cemaining, or by 
the Rule twa.thicd parts of one. more 
for the reaſon aboveſaid, the two firſt 
houces of . the Dividend being greater 
K than 


5 
8 


& 


than the Diviſor , it muſt have otic | «+ 
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place more than the'difference of the || dv 
number of figures, inthe Multiplicz Gy 
tor and Multiplicattd. Ka. bs: 
. The Rule of: 3. hire. | i 
Ser the fir term ff the iti (4 
ſonghr out on the firlt fide, to 'the {e- xe 
cond term of the queſtion on theſ-J x, 
cond: ('or 'ether ) fide, : then. righ | te 
22ainſt the third term , found out 61 th 
the fic fide, on the ſecond fide is the | g, 
fourth proportional term Tequired, | x; 
Example. 

If 2 Yards of cloath ct S's. whit 

coft 1x yards 2 the anſwer is 46: ff th 


- for if you ſet'2 on any obe fide, to8f th 


on the other, then Took for 11 *@Þ tj 
the firſt fide where 2 "was ,. and righ or 
avainſt 1 it on the ſecotid you (hall Hnd ye 
46, the number required.” Note' thi 
all. your Fractions - 'the Lin hr | 
Numbers are Decimi Fiadtlobs ah 

to work them, you muſt redyt e Foil 
proper Fraftianeto them, Which for hc 
ordinary FraQtions you may doithyl th 
Inches and Fodt-toafins © but thil fc 

ceneraly 


[217] 
oeneral Rule by the numbers will re- 
duce any kind whatſoever , as thus : 
Suppoſe I would have the Decimal 
fraction of 9 Foot 7 Inches 2, firſt 
note that 9 are Integers, for the reſt, 
fay thus, as 48 the number of Quar- 
ters in (12 Inches or) one Foot;1s to 
1000 ; {o 1s 31 the number of Quar- 
ters in 7 Inches 3 Quarters, to 645 
the Decimal Fraion required , for 
9645 18 equal to 9'Foot 7 Inches Z, 
and ſo for any other whatſoever. 
' 4.To work the Ruleof 3.reverſe. 
Set the firſt term ſought out on 
| the firſt fide, to 'the'ſecond being of 
the ſame denomination on the fecand 
line or ſide, then ſeek the third term 
on the ſecond fide, and. on the firſt 
you ſhall have the anſwer required, © 
| Example, $ 
If 48 men perform ' 2 pete” of 
work in 24 houts, how many men 
may there be to do 'the like in 4 
hours, ſet. 24 on the firft fide, to 4 on 
the"ſecond, - then right: againſt 48 
found out on the ſecond, on the*firſt 
| K 2 1s 
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is 2 38 the nimber of men required, 
5.T 6 work the dowble Kale of 3 dirt. 
To perform this, you muſt have 
tio working : AS thus, for an 
| Example. | 
If the increaſe of 3 Buſhels of wheat 
in one year be 36 Buſhels, what (hal 
the increaſe of 8 Buſhels be for 7 | 
years ? 
Firſt, {et 3 on the firſt ide, to36]; 
on the ſecond, then againſt 8 onthe Þþ 
firſt, on the ſecond you find 96, thenÞ 
ſet x on the fart fide to 96, then 
againſt 7 on the firſt fide on the ſe- 
cond you have 612 , the increaſe in 
7 yearrs the anſwer required, 


7 


| [ 

.CHAP., II. 

F 

Te. PM Board or laſs by kl, 

Sliding-rule, the length and beyalh f 

, being given, - 
 PROB. 1. 

The breadth given to find how much 


- wakes a Foot, 


i 
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If thz breadth bz given in Inches, 

then let 12 on the firſt fide, to the 

ef Inches on th2 ſecond : then riot 
avainlt 12 on th2 ſecond , onthe artt 
is the number o* Inches required. 

| Example, 

if At 6 Inches broad, ſet 12 to s, 

7 | then againſt 12 on the ſecond, on he 

firlt you have 24. Butif it be eiven 

) | in Foot-meaſure, th:n in Read of 12, 

* Fuſe r. and do in like manner as be- 

1 | fore, 

1 Example. 

At ©. 50 broad, ſetr too. 50, 
1 | then right againſt the other 1 is 2,00 
the anſwer required. 

But to find haw much is in a foot 
long at an; breadth , do thus : 

Ft for Fovt-meaſur2 , jult as the 
Rule (t1nds even look for th: breadth 
fon on2 file, and th2 quantity in a 
Ffoot is on the other fide , but for In- 
ches ſet x to 12, then cight againſt che 
Inches bread is the feet and tenth In 
Ja Foot-long, 

Example. At 6 [nches broad $50 

K 3 Or 
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or half a foot ina foot long, Again 
at 3o Inches broad is 2 foot rand 2 half 
In a foot long. 
'# £98 
The length and breadth grven to fin 
the content. 

Firſt the breadth oiven in Inches, 
and the length in Feet and Inches; 
fet 12 0n the frit de, to the breadth 
on the ſecond; then right againſt the 


leneth on the fic, on | the ſecond it | 


the content required, 
Example. 


At 16 Inches broad, and 20 Footh 


tons : Set 12 to 16 , then rieht 
avainſt 20, you have 26 Foot 7 0th 
took for your 7 10th. on the Foot- 


meaſtire, and right again(t it on the] 
Inches, you have 8 Inches * --and ;| 


Quarter, the :nſwer deſired, 
Bur 1f the breadth be given in 
Foot-meaſure , then ſet x to th: 


breadth ; then right againſt the lengthÞ 


on the firſt fide, on the ſecond you 
ſhall have the Content required. 


Example, 


(3 
F 


E 
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Exarple. - 

| At. 20 broad20, 0 Foot long: 
you ſhall find 24 Foot, For if you 
ſet I to x. 20, then right againſt 20 
| Foot , you.bave on the ſecond 2.4 2$ 


Co 
| PROF. 
| The breadth grven in VS cet 4d laches, 
| and the length alſo in the ſame 
| parts, to find the Content, - 
| Set 1 on the firſtlide to the Feet 
and Inches broughtto a Decimal Fra. 


Riep, GP EI ENT For 
| 6 Inches is halt, 3 Inches is one.quar- 
| ter, 9 Inches is-he quarters, 4 Inches 
1s one third, $ Inches is; two. Unrds, 
and x Inch is ſomewhat lz{s thay ong 
tenth on Rule, ) on: tha oth2r or! (e- 
cond fide ; ; then. right” .againit th? 
length found; on tbe firſt, gn ths. [2- 
condis the Content required, 
| Exampe. 
| At 3 Foot 3 Inches broad, and 9 
| Foot 9 Inches long : you (ball hav 
 3r'Foot 8 Inches 2? gods the very 
| ame is for Fo2t-meaſute 3 ( only 
| K 4 much 
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much eaſier) becauſe the divifzons on 
th: Line of Numbers, and on the 
Line of Foot-meafure on the edee,do 
agree together, 

This being premiſed as to the uſing 
Of it, you may apply all the formet 
precepts and examples to this Rule 
as well as the other, 


A 


c HAP. II I, 
To meaſure Timber 7 the 5 iding: 


PROB: x. [21.4 
To meaſure Timber by this Rule; 


nothing elſe but to work the Double- | 


Rule of Three. 
As for Example. 


At 8 Inches ſquare. and 20 Foot | 


Jong, I would know the Content. 


dmc 


— 
. - "= 


Set 12 if the fide of the ſquare be} 


oivenin Inches, 
meaſure) on the firſt fide, to: 8 the 
Inches! ſquare on the ſecond-:: then | 


ri2ht againſt 12 on the ſecond fide, 5 
| t 


( or 1 if in Foot-þ 
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th ficlt is 18,the fourth proportional 
pay Then for the ſecond works. ſet 

8 the fourth proportional laft found 
- f the Inches tquare on the ſecand, 
thzn cight again't 20 the length is, 9. 
the Content required, 

Oc cathzc thus ; 

Ser 12 againſt 8, th2n right againſt 
20 on the lame ide 12 Was, is 13. 5 
neer on then look for 13, 5 fere on 
th: firſt fide, and right againſt 1t on 
th: ſecond, is 9 foot, the Contzat 
required, 

P-ROB. 3. 6 
To meaſare a piece that # not ſquare. 

Set 12 if you ule the Inches, (oc 1 
if you ule Foot-meature) on thz ticlt 
de, to the Inches thick on the fe- 
cond ; then right agatnli th2 Inch:s 
broad 0:1 the ark a. on th2 ſecond 
is 2 fourth proportional : then in- thz 
ſecond op:ration, ſet 12.0n the firſt 
fide, to the fourth proportional on th 
ſecond, the" right againſt th: lzggth 
on the fi- {} "J%s on the ſecond is ch2 
Content required. | 
K 5 Funds 
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Example. 

At $ Inches thick, and 16 broad, 
and-20 Foot long, you ſhall find 18 
Foot fere. | 
| PROS. 73; 

The Square given , to find how mich 
makes a Foot. 

Set the Inches ſquare onthe firk 
fide, to 12 on the ſecond; then right 
avainft 12 on the firſt, on the ſecond 


3s a fourth proportional number: 


then in the ſecond work , as the In- 
ches ſquare to the fourth proportio- 
nal, ſo 18 12 to the number of Inches 
required, to make a Foot of Timber, þ 
; Example. 
At 6 Inches ſquare, ſet6 to 12, 
then agaiuſt the other 12 i$24 : then 
ſet 6 to 24, then right againſt 12,you 
ſhall have 48, the length in Inches 
required, "i 
After the ſame manner are other 
queſtions wrought,but the Compaſſes 
are eaſter, and more ready; therefore 
I (ball ſay no more to this ,. but only 


refer you to the former rules in the 


thir d ' 
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thicd, fourth, and fifth Chapte:s, 
Only nots.that in thoſe Sliding-rules 
- made for Glaliers uſe, the one half of 
the Line of Numbers 1s on one fide of 
the Rule; . and the other on the other : 
and whatioever les, or plece of the 
rule, is the firſt on the on2 (ide, the 
 ſameleg or piece is the-ficft when the 
Rule, is tucned on the other fide, 
Which muſt well be obſerved ; but 
note that for mealuring of, Timber, 
thoſe that uſe 1t may have one fide fit- 
ted for that, -as I ſhall more plainly 
and fully thew in the next Chapter, 
being the eaſieſt, ſpeedteſt, and neat 
way, that ever.yet- was uled: by any 
man, reſolving any Contents, by ha- 
ving the length, and the diameter, 
circumference, or {quare given, 


om CO ——O— Sod GAR. 
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4 | A Tale of the true Siſe of Glaſers 
|} Quarries both long and ſquare, calcu: 
lated wy B. 


Square Qua Quarries 77. 19'er, 


| a Sides an Rs lenxth content in|content 
| | Feet. |in Inch, 


| rs Tool. p. p.|. prs.|F. parts, Inc. | p, 


14 20-14 30 |5 36-16 75 [0.1250|1.50 


3 76 |3 84 |4 80 |6 00]0.1000|1.20 


13 4313.51 14 38-]5 47-10.083 311.00 
; OT: [3 I 3- [3 92-[4 90 |9. 0667,0. .80. 
2 80 |2 86.13 57 14 47.10.05 5510.66 
Hz 66. 12 72 [3 3 9- -|4 24 lO. 5 000|[0. 60 


Long Quarries 67. 22. 


IR inger | Sides \breadth{ length | content (content 
14» pes.\/ pts.\[.100]1. pts.[F. 1001. pts, 
$1499 14 41.]4-90 17.34 10.12 501.50 

|; 65-13.95-14.38- -[6.57 [0.1000[1.20 
$13 34 [3:51 [4.00 [6,00 [0,083 3|1.co 
$2 98.13 23 13.58 [5.37 [0.0667{0.80 


$2 58)2 79-13.1014-90 0.055 510.655 


$12 72-12 94-13-27 [4:65 10.0500{0. 60 
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Note that a prick after the 100 
arts of an Inch, notes a quarter, 
and a (troke - a half of 100 part of 
an Ircn; to make this Table work 
thus by the Line of Numbers. 
Divide the dittance between the 
| content of ſome known fiz2,as ſquare 
Los, or long 125, and the content of 
the inquired Size., into two equal 
parts, for that dittance laid the right 
way, ( increaling for a bicg2r, or Ce- 
creafing for aleſs ) from the fi-es of 
th: known f1ze , ſhall give the rect- 
procal (ides of the inquired fize, 
Example for ſquare 125. 
The half diftance on the line of 
Numbers , between 10-0 the con- 
tent of ſquare 10s. and'o, 833 the 
content of ſquare 12 ſhall reach from 
6 ths length of ſquaretos.to 5 47- 
the length of ſquare 125. and from 4. 
80 the -breadth of ſquare 1os; to 4 
3 8- the breadth of ſquare 125, and 
from3 84-to 3.51 and from 3 76 
to 3 43 z and o for all the reſt. 


— —— — — 
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CHAP. IV. 
The deſcription of the Line of Num- 


bers on a Sliding-rule, to meaſure 
Solid meaſure onely , according to 
Ar. White's fir ff contrivance, but 
much augmented by ). B, 


Firſt , when the figures ( on -the- 
Timber- ſide) ftand right toward you, 
fitto read: then that half. or piece | 
next to your right-hand, I call the | 
ri2ht-6de, the other is of necefhity the. | 


lett. | | 
Second!y , the figures on the right 


fede are, firlt at the lower end; ( where | 


the Braſs 1s pin'd faſt) either 3, or 4, 


or 5, it matters-not much wirch, yet | 
to have 3 there is bzft ; then up- | 
wards 4. 5:.6.7- 8.9.10. 11, for 

ſo many Inches, then 1,2. 3. 4. 5.6. | 
7. 8. 9. 10. 11. 12, under the braſs | 
at th: top, for ſo many Feet : the di- | 
viſions batween to one Foot, are | 


qQuai- 
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quarters of Inches the next above 1 
Foot, are only whole Inches, as you 
may plainly ſee. 

Thirdly, at x Foot you have the. 
word Square, at 1 Foot 1 Inch tis a 
| Mark, and right againlt it is ſet T D, 
noting the true Diameter of a round 
ſolid body ; at an Inch further is 12 
ſet, which I call ſmall 12 , being in 
ſmall figures. Again at x Foot 3 In- 
ches better, is another Mark, and 
rieht againſt it the word Diameter, 
' for th Diameter of a piece of Tim- 
{ ber according to the uſual Engliſh al- 
\ lowance. Then again at 3 Foot 6 
Inches : nzer,is T R, for the true cir- 
cumference of a round Cillender, 
Laſtly, at 4 Foot is the word Ronnd, 
| Noting the circumference according 
| tothe uſnal allowance, whoſe uſe fol- 
| loweth, $16, 

Note alſo if you put onthe Gage» 
points for Ale or Wine, with the 
mzan Diameter, and length,you may 
Gage any Wine or Beer-veſi-l , the 
Winz at 17 Inches; : the Ale or Beer 
at 18,95. Fourth- 
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Fourthly, the figures on the let | 


fide , are not much unlike the right, 
for 1 at the beginning 1s one Inch, 
and lo it proceeds by quarters of [n. 
ches to one Foot ; then by figures at 
the Fer, and the diviſ91s all whole 
Inchs to 10 Foot, then every whol: 
Foot, and h:lf and quarter, or roth, 
to 100, or 140, Or 150 Foot; and 
-this I call the 12tr-fide, the other the 
rieht (ide; fo that from one Inch at the 
lower end, to one Foot, every Inch 
hath a figure ; from on2 Foot to 130 
Foot, every Foot hath a fivure , and 
from 10 Foot toa 100, every 1oth, 
Foot only is figured. I hive been 


very plain in explaining this , be- 
cauſe I ould avoid vain repetitions 


in th following uſes, whzrein you 
fall have firſt th: moſt ordinary and 
eafie queſtions, and thn the more 


hard andccritical, and leis uſeſul, 


The Utes follow. 
FROD 1. 


A piece of Timber being net |. 14are, 
Set | 


tomke it ſquare, 
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S2t the breadth on the left fide, to 
the breadth on the rigne, then right 
a2ainſt the Inch and quarters thick 
found on the left fide, on the right is 
the Inches ſquare required, 
Example. 

At 18 broad,and 6 thick;yon ſhall 
find 16 Inch 4 the fide of the {quare 
required. 

For if you (et 6 inches againſt 6 
Inches, on the right and left-fade : 
then right againſt 18 Inches, oc 1 
Foot 6 Inches on the left , on the 
risht you have 10 Inches 1 quarter 
and half a quarter; for the fide of 
the ſquare equal to x 8 one way,and 6 
the other way. 

PROB. 2. 

T he fide of the ſquare given, to find 
how much makes 4 foot 
For all pieces between 3 or 4 In- 

ches, and 42 Inches ſquare, which 

are the moſt uſual ; this is the belt 

way, ſet the Inches or Feet, and ]n- 

ches ſquare, found out on the right- 

lide, to one Foot on the left, then 
right 


[232] 
right againſt one. Foot, on the right, 


. 


Inchs required , to make a Foot 
Timber. 2 
Example. 

At 8 Inches ſquare.ſet 8 on the 
rieht, to. x Foot an the 1eft,. then 
Fight againk x Foot. onthe right , on 
the kftis 2 Foot 3 Inches the length 
EPpired. | y 

[ o find how much 5s 13. a faot long. 

; Juſt 3s the Rule Gands even , lack 
for the Inches , the peice. is ſquare 
en the ri2ht and or: the left is the In, 
cheg or feet and Inches required. - 

Example. At 17 Inches fquare, 
there is 2 foot of Timber in one foat 
lonz, which if you qulttply by the 


WF  Izngth, you (hall have the trus con- 


tent, A very good way for large P2ices 
and very exact. | je] 
PROB. 3. | 
T he fide of the ſquare aud length 
grven ta frnd the Content. ; 
For all pizces between -on2. Inch 
ors part of. a Foot, and 100.Foot ,| 


this | 


on the left is the Inches, or Feet, " 


hes = ep > we... zae232NDD © #* 


Op. 
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this is the eafieft way. Set the word 
ſquare or 1 Foot to the length on. the 
left, then right againſt the Inches , or 
Feet and Inches ſquare on the right, 
| onthe left you bave the Content, 
Example. MM 
At 9 Inch ſquare, and 20 Foot 
long : Set the (long ſtroke by the ) 
word ſquare, to 20 Foot onthe left, 
then right againſt 9 Inches on the 
richt fide , on the left-fide you have 
Ix. Foot and a quarter the Content 
required, ff pro ide 
But1f 1t be 4a very great piece, a8 
above 100 Foot, then call one Foot 
on the left fide 2 © Foot, and 2 Foot 
20. Fc. then 10 ſhall be 100. and 
100.4 1000,that will ſupply to1500 
Foot in a piece, but if you would go 
to a bigger piece, then call 2 Foot on 
the leſt 200, &c. then you ſhall have 
it to x 50000 Foot in a piece; ſuch as 
I never (aw. 
But for all ſmall pieces under 3 


Inches ſquare, and above x quarter of 


an Inch, do thus : Set x2 on the i 
| or 


ER ww 
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( or the ſmall 12 when it is mot con- 


venient toute ) to the length on the 
teft-f le, then right avainlt the inches 
( or 125. of one inch) ſquares found 
on th: rizht-fide , on the left is the 
true Content required. 

| Example. 

At 2 Inches (3 twelves or) x 
quarter (quare, and 10 Foot long, 
you ſhall find 4 Inches and a quarter, 
fere. But note when you uſe the 
ſmall 72, the anſwer is given in de- 
cimals of a Foot, therefore the top 12 
1s beſt, "l | 

* PROB. 4. 
The ſquare of a ſmall piece of Tim- 


ber given, to find how much makes 


a Foot. 
For all pieces from 12 Inches to 
I Inch ſquare, ds thus ; Set the In- 
ches and ( x25. or ) quarters {quare , 
counting one Foot on the right fide. 
for one Inch, an4 2 Foot for 2 In- 
ches, &+c, found our on the right-file 
to 100 on: the lefe ;- then right a- 
gain(t thz npper or ſmall 12 on the 
r12ht 
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right, on the leftis the ITength requi. 
red, to make a Foot of Timber. 

Example. | 

At 2 Inchcs 5 1quare, you muſt 
have 28 Foot 4 inches to make 2 
Foot, | 

PROB. +. 
Under 1 Inch ſquare to find the length 
of 4 Foot. | 

Set 1 Foot 9 Inches, 6 Inches, or 
3 Inches, found on the right-fice, for 
onz InchZ, 2, or 5 of an Inch, a- 
oa'n{t Io on the left-fide.counted for 
100 : then right againſt the ſmall 
12, you have the Feet inlength re- 
quired. | 

Example. 

At x Inch iquare, you find 144 
Feet, at 3 {quare 256 Feet. at; an 
Inch ſquare 576 Feet, at zor an inch 
ſquare, you find 203 4 Feet, in length 
to make one Foot of Timber. 

Or if you ſet the former numbers 
12,9, 6, x,againft 1 Inch on the left, 
then cight againſt the upper 12, is 
number, which multiplyed by 12, is 
the number of Feet required, 
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PROB.s6. 


A preat piece above 3 Foot ! : ſquare 
to find the length of a Foet. 


Set the Feet and Inches on the 
right, to x000n the left : then right 
2oainſt ſmall 12 , 1s. the Inches and 
125, or 12s of 2 12th, that goes to 
make a Foot, 


Example. 


At 4 Foot ſquare, you have 9.12t51, 
or3 of an Inch to make a Foot of 
Timber-: * at Fi Foot ſquare 5. 12th, 
$. of a 12th.'to make 

a Foot. 
Thus you ſet the Rule as now con- 


trived, reſolves from 1 quarter ſquare, 
_to.1.2 Foot ſquare , the Content 0r 


Quantity of a Foct of Titnber in 
or Compaſies. | 


o 


CHAP.| 


| 


length at atiy ſquareneſs, withour Pen | 


fa] 
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CHAP. V, 
' For round Timber. 


PROB. 1. BD 
The number of Inches that # piece of 
timber is about, being given, 'ta ford 
how much wakes a Foot, 


Firft, for" all 6rdinhary piece, (et 
one foot 6n the left, to the inches of 
feet, and inches above on the right , 
then rietitapaink T R for truemea- 
ſure, or round for the uſual meaſure , 
is the feet,' of feet and inches requi- 
red, to ttiake a foot 'of ximber, at that 
circumferefice about, ' ' i 

Example.” 

At 4 inche$'about , 12.3 foot 2 in- 
'ches'is for true'tneaſure , but forthe 
uſual meaſure, x 42' foot'g0es to Make 
a foot of Tifttiber; 
| At 12 foot 3'inches about, 1 Inch 
| 15a true foot, but for the uſual allow- 

Ep ance, 
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ance, as the fourth part of a line oirt 
about gives : it muſt be 1 inch x long, 
to make a foot of Timber at that cir- 
cumference. 

But for: very large pieces, count 
x foot on the right for 12 foot, 2, 
24, &c.and (et x foot on the left as 
before, then in the anſwer, 1 foot on 
the leftis x. 12th. of an inch, and! 
inch 1. 144th, of an inch, 

Example. 

At 144 foot about, 1. 144th patt 

of an inch, is a foot of Timber, 
+ .:-PROB;3:.::: 

For. very ſmall Wood to find a Foot i 
length. _ | = 

Bur:for very ſmall pieces of un- 
der 4 inches about, ſet-z foot, 2 foot, 
&c. on the richt, ( counted for 1 


inch, 2 inches, 3 inches, or 4 inches) 


to one. foot on the left, then right 
.2gaint TR, or round, you have 4 
number , which Multiplyed by 12 1s 

the numher of feet required, - 
"47 Example. | 
At one inch round true meaſure, 1s 
151 


if 
16 
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151 foot fere, but for the uſual al- 
lowance 1 96, which numbers Multi- 
plyed by 12,1s the number of feet re- 
quired, viz. 1 809, .and2352. but 
note yOu muſt read the 196, and 
151 right, as thus: x foot on the lefc 
1$ 12, 21824, &c. ſo that 12 foot is 
144, and our number by the ſame ac- 
count is 151 near, | 

To find how much is in a foot in 
length, Set roundor TR to x foot 
on the left , then right acain(t the in- 
ches,ot feet and inches about 1 found 
on the rizht, on the left 1s the anſyyer 
required, 

FPFAOE 
The inches, or feet ps inches abont, 
asd length given to find the con- 
tent. 

Set the word round, or T R for the 
iſual, or true meaſure , to the length 
on the left : then, right againſt the 
inches about on the richer, on the left 
15 the content required. 

Example. | 

At 2 foot 3 inches about,and 20 
| Þ foot 
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foot long, it is 6 foot 2 inches of the | 


uiual allowance, or ©» foot of true 
mealure. 


But if it be a great tree, then ſet} 


TR, or round to I called 10, or to 
Io called 100, then 1s the content 
augmented to 1000 foot, as you Cid 
in the Rules for ſquare timber. 
Butif you would have it meaſure 
bigeer (till, then ſet the 4 inches or a 


TR ſet cloſe by the braſs on the right- * 
ſide, to the length on the left, either | 


aSitis , or augmented, counting at 

laft according : (then note one foot 

on the right is 12 foot, and 12 atthe 

top is 144 foot : ) then right againſt 

the feet about on the right, on the 

left is the content required, 
Example. 


A Brewers Tun 3 foot long or deep, 
and 72 foot abour, ſet the T R by the Þ| 


braſs to 36 inches ( which 1s thus 
counted) on th2 left-ſide : ( 11nch 
is Io inches, 2 is 20, 3 1$30, 3515 
2 5, ſomewhat' more is 36. ſo then 1 
£00t 1$ 120 inches, or 10 foot,) then 
right 
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rioht againſt 6 times 12 foot on thz 
rieht, (which is at 6 foot) on the leſt 
you have 12 30 foot, a$near as thz 
Rule will give it, wh'ch counting 6 
foot to a barrel, is 205 barrels the 
- Content required. 
PROB. 4. | 
To find the content of a very ſnall 
prece. 

Set the word round, or T R to the 
[-n9th on the left, as in the 3. Pro- 
poſitiou of tais Chapter : then right 
2gain(t the inches avout on the right, 
( calling one foot on2 inch, and 6 
. Inch2s Z an inch, ) on the left is the 
T2s0f oneinch,) or 125, 0f a I2th, 
required, | EY OE 

Example, | 

At half an inch about, and ro foot 
. Tong, it 18 2 12s and a halfof onz 
12th, of aninch, or two ſquare in- 
ches and Z true meaſure, Again, 2 In- 
ches 3 about, and 10 foot long , is 
half an inch of true meaſure, 12 1n- 
ches to foot ſolid, or 5 a:foot ſuper- 
ficial of on2 inch thick. 


L 2: CHAP.. 
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CHAP. v4, 


To meaſure Timber, having the Dia« 
meter and the length given, 
PF KUOD; 1: 
The diameter gives in inches , to find 
the leagth F a foot, 
Set one foot on the left, to the in- 


Ches diameter on the right : then. 
richt againlt. T D for true diameter, 


or the word diameter for the uſual 
allowance, ( of a firing girt about 
and doubled 4 times for the fide of 
the ſquare ) you have the feet and 
inch:s required, 
Example. 

At 10 inches diameter, Tt foot 19 

inchs makes a foot. 


But for very great Pieces, ſet one 


root as before, but look for T D be- 
yond the upper 12, and right againſt 
it on the lefr you have the 12 of one 
inch, or the 125, ofa 12, that makes 


2 foot. 
Biit 
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But for very (mall ticks, ſet: x. 2 
or 3 foot onthe right, ( for x. 2. 07 3 
inches ) to x foot on the left, then 
riokt againſt T D or Diameter you 
have a number,. which multiplied by 
32, is the number of feet required t5 
mak2 a foot of timber. 

Example. 

At one inch diameter,you ſhall have 
75 foot 3 inchzs and bzttzr, which 
multiplted by 12 is 183 foot 3 in- 
ches. Note that 1 on the left 1s reck- 
oned 10 foot,an] 2,20 foot, as before 
19 the ſame rule, for the circumfe- 
rence, and then note 1 inch 1s 10 1n- 
Ches. 

At any Drameter to find how much 
1s in 0n2 foot long, do thus ; Set 
Diam.or TD to x foot, then juſt 
- aeain(t the inches or feet and inches. 
Diameter found on th2 right, on the 
left 1s the anſwer. 

Examp'e. 

At 2 Foo: Diameter is 3 foot tw? 
inch:s in on2 foot in length which 
multiplyed by the length grves the 

| L 3 true: 
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trae content of any round peice and 

very exactly. - 

| -.PROB8. 

T he diamgzer and length groen to find 
. the true content. 

For all ordinary pieces, fet the 
word Diameter for thz uſual meaſure, 
or T D for true mealure, always to 
the length on the left : then right 
a22inſt the inches, or feet and inches 
Diameter on the right, on the leftis] 
the content required, ; 

Example. 

At 5 inchzs Diameter,and 3o footþ 
long, you ſhall find 4 foot, an irc 
crue meaſure,for the content requiredÞ 

But for very ſmall. pieces, ſet T DÞ 
or round to. the l:ngth , as before; 
then counting 1 foot on the right for þ 
I inch, and 6.inches for 3 aninch ; on 
the Izft you ſhall have the anlwer of 
content required, But note as tht} 
rizht-ſide 1s diminiſhed, ſo is the left, 
for one foot on the leftis a 12th of 
x Inch of timber, whereof 12 makes 
a foot, or 1. long inch , a foot ond 
an 
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and 1 inch ſquare, andevery inch on 
the left 1s 1 ſquare inch; thus at 2 
toot Iong,and Laninch diameter, it is 
4 Q inches} in content, 

But for a great piece under a 1000 


foot, ſet T D or diameter to x. 2. or 


3 foot, called 10. 20, or 3o foot: 
then. right againſt the feet and inches 
diameter, you have a contentaugmen- 
ted accordingly,as at 3o foot long,and 
7 foot diameter, you have 1140 foot 
for the true content uſing T D, 

But for very great pieces,as Prew- 
ers Tuns and the like, as in the 3 Pro- 
poſition of the 5 Chapter, you cannot 
work this without Compaſles , and 
thus 1t 15 cone, take the diftance from 
the top 12 to T D, then ſet one point 
in one foot on the right, then ſlide the 
rule till the other point ſhall reach to 
the inches deep or long , reckoned as 

efore in round meaſure, iz, 1 inch 
for 10 inches, 2 for 20, &c, on the 
l:fr : then counting 2 foot on the 
right for 2.4 foot, &c, right againſt 
it on. the left, you ſhall bave the con- 
L 4 tent 
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tent in feet, But this is much-eaſer 


wrought thus, 
Set 3 foot on the right ſide the 
cage point tor a Barrel, to 36 the 


depth i In inches of a Tan, on the I:fr, 


then right again(t 1 1 for 6 inches, the 
half of 23 foot is 53 in Barcels ; the 
fourth partof 213, thz content ac- 
cording to 282 inches in a Gallon, 
Note , I count 3 foot on the left (de 
for 3o incnes, Fc, 

Example. 

A Brewers Tun near 2 3 foot dia- 
meter, and 3 foot deep, will hold 
1230 foot, v:z, 205 Barrels, ſought, 
Thus much for th2 uſe of the Linz of 
Numbzrs for Timber-meaſure, 

Note that in the way of meaſuring 
Brewe:s Tuns,every 6 foot 1s a Beer- 


x gallon, 144 ſquare inches, or 1 
znch a pottle,72 {quare inches a quart 
36 a pint, &c, 

Note that in large Taper timver, 
wether ſquare or round, when It 1s 
meaſured by the uſual way, that is, 4 

the 


| barrel, one foot 6 gallons, 2 inches 
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the middle {quare or girt, or the 2 
ſquares or girts put together, and the 
half counted for the equal ſquare, or 
oirt; Ifay a ſquare of half the dif- 
t-r2nce of the (quares or gifts , and 
one third part of the length is to: be 
added to the former meaſure , as is 
proved in the circles of proportion 
pag. 50. 
As thus for Example. 

Suppoſe a Taper-piece be at one 
end 16 inches ſquare, at the other 30 
inches ſquare, and 3 foot long : the 
ſquare in the middle is like to be 23 
inches, the content then is 1 10 foot : 
now half the difference of the two 
ends ſquare, is 7 inches,and one-third 
part of the lengths 10 foot : a piece 
7 inches ſquare, and 10 foot long, is 
3 foot 5 inches: which added is x13 
toot 5 inches: the true content of 
. khat taper piece aboveſaid, 


The general way of Gaging by this 

Rele 5 thin : : 
Set the W, or the A, for he 
C- 
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Ale-meaſure , alwayes to the length - 
of the veſſel found out on the left. 


Then right againſt the mean Diame- C 
ter found out on the right ſide, on the 
lefris the anſwer required, 

Example. ( 


At 30 Inches Diameter and 36 
lone, you ſhall find about 90 gallons 
- : Aſe- meaſure, | 


The Gage-point for a Beer Barrel 1s 
neer 3 foot, and the Ale-Barrel 
eer 34 inches, which uſe thu : 


Set 3 to the depth of the Tun,then 
right againſt the Meridian is the Ccon- 
tent in Barrels. 

Example. 

Set 3 to 35 Inches, and then rieht | 

againſt 5 foot Diam, is 10 Barrels of } 
| B: 2r-mea{ure, a very good and ſpee- 
o Way. 
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